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CALCIUM  PLAGE  AND  SUNSPOT  REGIONS 
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FINAL  CORONAL  LINE  EMISSION  INDICES 


rH 

ca 

H  J<o  cn 

-3  Nrlrl 

-d  rH  -d  X  CO 
CM  -dvO  CM 

©  ©  © 

CM  CO  CM  LA  LA 
rH  CM  rH  rH  CM 

O  O  CA  On  X 
CA  CA  rH  rH 

©  ©  © 

X  O  CM  LA-d-d 

CM  H  H  CM  rH 

NO 

cn 

©  ©  © 
On  CO,  CO  CM  LA 

rH  rH  rH 

©  ©  © 

X  CM  On  O  LA  O 

H  H  H  H 

SR 

c3  X  CMVO  O 
C\i  rH  H  H 

cm  H«n  Mvo 

rH  CM  r^v  ,h 

33dd  x 

so  K J  Xrj 

ra  ( — 

T) 

sE 

oH 

<0  HHHW 

H^rVUAd 
O  O  t—  r|  CM 
H  rl  ri  rl 

© 

O  h-ONOCQ 
On  CO  O  C^-vO 

rH 

CM  so  SO  SO  K 
(M'JJ 

rA  X  XA  -3  X, 
_3  Osoo 

X  O  O  H  CM  On 
rAvO  CO  -d  LA 

O  CO 
85 « 

VO 

O 

O'  X 

Os  cm  rA 

-d  rH  CM  c^-vo 
XAVO  vO  C — vO 

caxaoco  <d 
A-XA  C-  _3  _3 

£Sd£x 

O  XsO  XA  X 
_3  XA  XA 

X  O  XA  rH  O  0O 

CM  caXA  cA-3 

it)  © 

«rH 

3  X33P 

NO  CO  O  X  O 
rH  CM  CM  \A 

«J  <o  <c 

CM  -3.3  O  XA 
CA  CM  rH  id 

cm  cala  r-  X 

CM  CM  rH  rH 

co  X  ^3  X  co 

©  ©  © 

X  OLAOdO 

CM  H  H  rH  rH 

£  ^ 
If 

vO 

05 

© 

CM  X  LA  LA  CO 
rH  H  CM 

rH  CO  vO  XN 
i — 1  r — 1  r — 1  CM 

©  ©  © 
C^LA  OA  CM 

233  ^  K 

vO  X  Os  XsO 

X 

11 

11a 

10a 

12a 

9 

South  Wes 
(observed  7 

rl 

O 

rH  X  _3co  r— 
rA  CM  C—  XT' 

Ov  Os  co  XAVO 
rA  <A-3  CM 

CD  CAVO  CO  3 
CM  C-XA_3  H 
rH 

f-c-jo  K 

iH  rH  CA  CA 

CA  X  0O  Os  x 

CA  3  "3 

X  CM  3  SO  -3  so 
rH  CM  CASO  Os 

vO 

O 

rA  X  OXA-3 
cm  t~-,3_3 

la  co  r-  t^-^d 

CM  CM  CA  C^—  CO 

© 

CM  LA-d  On  On 
CO  LA  PA  rH 

3333  x 

3  XxaS  X 

01 

X  CD  CM  -3  C —  rH 
id  CM  CAsO 

.  ® 
§3 

oT 

O  X?lsO  SO  VO 

CM  CA  rH  rl  rl 

©  CO 

-d  oaLA  p.O 

3  X 

X  H  co  O  CM 
rH  CM  rH  CM 

© 

O  ON^d  CM  CO 
CM  CM  CM  NO  CM 

©  ©  © 

NO  Nh-  r^CO  rH 

ca  H 

T3  © 

I& 

+3  >9 

NO 

03 

© 

CM  CO  On  CM  O 
rH  CM  rH  rH 

CO  © 

HH-d  CNLA 
CM 

XA«  KCMd, 

X  Os_30O  XA 

© 

(\J  On  On  O  N 
rH  rH  HI  -d  H 

©  ©  © 

r-LAvO  VO  CO 

CM 

m 

'O 

IE 

c3 

XA  CM  H  J® 
_3_3rACA-3 

«fl  a) 

_3  id  caMD  -3 
sO  o A  sO  <AsO 

^23313 

X  cm  o  VO  rH 
CM  CM  H  CA 

Os_3  X  CM  CO 
CA  CM  SO  C- 

-d  onoo  X  C^- -d 

H  CA  cm  CO  co 

o  © 
CO  » 

•8 

vO 

O 

*4  CM  CA  CM  CA 
OJ  CM  CM  CM  CA 

O  3  CA  CA-S 

LA  CM  -d  CM  -d 

COrlAOO 

sOXANHH 

X  P-  H  <3  CO 
rH  rH  rH 

H  O  X  On  CM 

CM  CM  CA  -d 

HOC  x  CO  On 
rl  CM  rH  -d-d 

*« 

•P  *H 
C  H 

p t 

© 

t"--d  H  -d  CM 

CM  CM  H  CM 

XA  XA  3  <\l  CM 

H  rH  rH  rH  CM 

-d  X  X  co  -d 

CA  CM  rH 

X  XAsO  XA0O 

CM  XA  rA-3 

© 

-d-d  cm  no  co 

CM  CM  LA  LA  rH 

3  fA  3  3  XA  Os 

-d  r— 1  CM  rH  rH 

6  CO 

© 

vO 

03 

t*-  3  f-XA  A- 
rH  CM  H  H 

SO  X*3  C-  CM 

r-  O  3  _3  rH 

HCMCMCXrl 

2 

3& 
+>  *9 

a 

&*■ 

TJ 

5  P 

6  u 

r-  X  MsO  O 

rH  rH  rH 

X  f-  CM  XA  Os 
rH  rA  CM  CM 

31a 

10 

11* 

7a 

10 

7 

o'-1 

o  co  r-vo  ca 
r-j  O' JnW 

Ailf-Oco 
OsOO  sO  Os  sO 
rH 

H  CM  CM  rA  O 
O'O  ca  r—  p- 

H  i — 1  id 

HJOlAri 
aJ  Os  so  O 

C-OO  «XA^ 

"  3S 

O  CO  H  Jdoo  LA 
r-  r-  o  o  On  -d 
rH  H 

O  ® 
55  so 

a 

£ 

g  os  co  o  .3 
co vo  iaa3 

CM^ONS 
C^-LA  OnvO  -d 

rH  vo  O  vO  On 

c^-co  r--d-d 

X  CAH  On 

CO  VO  CAVO 

-3rA  H  <A  OS 
rA  ca  so  M3 

r-  CA  CM  CO  Ov  l — 
-dvO  NO  NO  vo  CA 

CMP  ! 

Oot  i 

1961 

id  CM  CA-3XA 

VO  t'-CO  On  O 
rH 

33333? 

vO  t —  CO  On  O 

H  H  rl  H  OJ 

H  CM  CA-d^A 
CM  CM  CM  CM  CM 

VO  t^co  On  o  rH 

CM  CM  CM  CM  CA  CA 

0UULOE* 


FINAL  CORONAL  LINE  EMISSION  INDICES 


sO 

O' 


Qi 

32 

S 

uj 

> 

O 

z 


s| 

rl 

«oq3ni31 

cj'35  i—t  vrv  h 

fl)  «d 

NO  'O  GO  c^GO 

on  H  oj  Cm  on 

Cfl 

in  cm  vo  X  X 

cn  CM  rH 

00  S  on  H  O 

CM  H  rl  CM 

S  K 

M  in  0  iH  co 

rH  CM  CM 

•S'3 

+3 

\0 

« 

18 

20a 

6a 

19a 

10a 

00  <20 

0*1  rr\\C  -2^1A 
CM  H  rH  n  CM 

_axS,o  x  x 

CM  rH  rH 

CO 

t—  cm  X  r 

'S  xon  x 

rH  rH 

w  r- 

^  T) 

sE 

fc«  © 

oH 

m r-  om3 .3 

w\o  J  CNJ 

in  on  CO  o-  O 
On  UN  On  CO  r- 

<5  CM  CM  X  K 

0  co  m 

rH 

p  CO  f-  X  r5 
On_0_3  «n 

On  X  m  On  H 

on  on  on 

X  H  O  Q  CM 

o  © 
*■8 

ca5 

CM  O  8  J-l3 

w  jcuvon 

tK  CAXA^AXTs 

On  O  CM  M  M 
V\U\J 

a 

On  ONO  X  f- 
JJn  OJ 

in  H  00  On  M 
on  CM  CM 

X  NO  C--  C'-,3 

CM  CM  V\nO 

XT 

«H 

tO  0  Of  0$ 

O  CM  O  O  CM 

CM  H  rH  CM  rH 

<d  0 

c® 

on  CM  on  X  H 

CM  H  rH 

0O  S  On  X  O 

rlH  CM 

0  c® 

H  X-O  CM  X 

K  H  co  on  O 

OJ  rH  cm 

^  -9 

c®  <®  Gf  PS 

CM  CN  CO  On 

rH  iH 

On  dj  CQl9,  On 

^  O  K  K 

3®-*  x^ 

*  k^5  k 

40 

eo  r- 
£  TJ 

«E 

oH 

CO  NO  O  cS  <N 

CM  on  C —  OJ  O- 

0-=*oj  iH  in 
^00  no  m  cm 

On  CO  NO  X  X 
Hrirl 

CM  On  O  X  X 

<M  CM  _3 

N  X  rl  m  K 

rH  CM  CM 

M  H  H  no  GO 

on  on  cm 

O  CD 
cn  o> 

3 

o° 

CM  CJ  J 

CO  NO  0O  cr\  Os 
C-UN_rt  CM  H 

O  H  X 
rH  rH  rH 

f-  CM  On  K  K 
rH  CM  OJ 

XA  X  10  0  X 
f-t  rH  CM 

Xr4nn^ 

CM  OJ  OJ 

iH 

ps 

0 

On  Os  C —  K 

\5\cS  CM  K  cS 

CM  CM 

<3  8\<8  cm  no 

rH  rH  rH  rH 

cm  8  i?i  8  co 
rH  rH  rH  rH  rH 

nS  <9  8  cm  t- 

rH  rH  rH  rH  rH 

8  0  x  xno 

rH  rH  rH 

ia  <* 
tj  0 

Ir 

■p  *2? 

vO 

es 

vO  r— -Sno  x 

0  x  £ 

CT3  03  cti 

On  CM  nO  On 

C0  Cfl  C0  <30 

coco  cm  r— m 
rH  rH 

(0  <0  CO 
c-v  CM  f-  O  H 
rH  rH  Hrl 

!^nO  K  Ht" 

m 

co  0- 

"■a 

ie 

oH 

CM  O  CM  On 

g^ONCO^ 

VNOJnS  cS  O 
CM  H  rH  rl  C-- 

H  r-^joo  ^ 
cn  rH  rH  on  on 

C-OO  X  X  rH 
d%-3  CA 

b  © 

wi 

C5° 

co 

CM  CM  C'-XA  X 

J  On  NO  NO  CA 
no  f-iA-cj c*\ 

NgcOC0^ 

C'-NC?)  OJ  1^00 
rH  H  H  <n 

On  rH  CM  O 

rH  ^  rH  OJ  on 

OO  On  X  X  ON 

CM  CM  rH 

CO  ^ 

i  w 

J& 

-p  -9 

*T 

cS 

N  On  C —  r-j  K 

8'$  <v  X  O 

rH  rH 

cd  cd  qi 

O  O  cO  On  no 
on  m  H  rH  -3 

12a 

10a 

15a 

10a 

32 

0  cd  ctJ 
nO  OlArim 
rH  CM  H  rH 

$co  X  X  O 

vO 

PS 

gj 

NO  IAUN  CO  X 

©  ©  d) 

^NO  XON 

Cd  Cd  <0 
nO  H  ^t^too 
HCVIHHCM 

aj  cd  «0  00 

O  OO  CM  CD  NO 
rH  rH  rH 

p  S  \8tr\0\ 

in  no  K  X  in 

CM 

CO 

T3 

5  P 
h  h 

cT 

CO 

JOO  CM  CO  X 
d\  rAXAOO 

^rncONO  CM 

co  t^-in  £^-vo 

co 

OO  vo  on  rH  O 
O  CM  m  CM 
rH  rH  rH  rH 

On  Jq  0  c§  in 

CO  CM  CM  CM  NO 

on  t — m  0-  o- 
in^r  cm  on  on 

CO  On  X  Xno 

«n  CM  CM 

O  © 
55  © 

€ 

VO 

0 

O  rH  £  cm  X 
cr\C^\  cr\\0 

J  CM  CAXAPP 

no  no  u\_3 

m  (u  (c 

UNiHcOOnp- 
4CMH  pt  J 

r-t^oco^ 
on  on  cm  cm  on 

rH  NO  X  K  F— 
on  cm  no 

02H 

H  CM  rA-=T»A 

NO  c-co  On  0 
rH 

NO  f—co  On  Q 
HHHHCJ 

H  cm  rv^jiA 

CM  CM  CM  CM  CM 

NO  r—CO  On  O 

OJ  OJ  CM  CM  on 

no  observations  a  ■  index  confuted  from  lew  weight  data  *  -  yellow  line  observed 


FINAL  CORONAL  LINE  EMISSION  INDICES 


lie 


sO 

O' 


oz 

Hi 

CO 

5 

Hi 

u 

W 

Q 


North  West  Quadrant 
(observed  7  days  later) 

H 

Pi 

Hia  K  M'O  (OW4  Kt-  -4vo  iaua  w  53^  K  K  O'AO'Of-  uloo  \a  X  X  H 

CVi  HA  evi  rH  CM  HA  CVI  rjrlin  i-l  H  CA4W  OJ  t—  H  H 

VO 

Pi 

KIA  K  XiA  HO\J  Hco  UA.40\HUA  IA41AK  «  VO  A-rl  lf\_4  <3§  CM  r-  M  H  CO 

rH  CM  CvJ  rH  i — II  rH  rH  rH  i — t  rH  H  -3t 

H 

O 

X  HA  K  KW  OvvOvO  K  O  JWCO  Q  4  OriOOOv  OwO  CMXA3  CVNOO  H  KW 

Ov  Ov  UAE— tf\  J  tAJA-vOnA  CM  HA  04  CM  HA  _4  UA  UA  _4  H  O  HJ  HA  (A- 

VO 

O 

X  CO  M  Mv\  LA  O  co  K  vO  (nvo  OJ  OnCK  oaH-^tlacm  ^O^OOs  LAOVCVJ  K  K  ca 

LA  LA  CA-d  OA  CM  ^  CA  rA  CVI  OJ  CM  CM  CM  HI  CVI  CM  CA  CM  <PA  H- CO  CM 

South  West  Quadrant 
(observed  7  days  later) 

H 

Pi 

MtrvMKO  oocoooH^A  00  oo  a-  cm  J4  v§  co  o§  X  H  O  cm  £M  cm  Ov  oniaH  KO 

ha  _3  CM  H  H  HA  H  _4CMH  CVJ  CVJ  CVJ  (AWrirlH  CVJ  HA  H 

vO 

oz 

Kia  X  K£a  Oaiw  KH  -4v£>f^c^S  K  M  uuah®  O  o§  _4 .4  K  H  oo 

rH  rH  OJ  H  H  CM  H  CA  H  H  H  rl  OJ  H  H  n  HI  rH  CM 

cT* 

MfA  H  Kvo  O  s—vo  K  CVJ  _4co  cvjvo  £—  AJNOVOO  0401A0  O  CNO  K  X  o 

oo  UA  cvl  I-l  H  CVJ  H  CVJ  CVJ  H  CM_4CMCM„^  _4tvJCM_4.4  OJ  O  Cvj 

o 

C5 

KOv  M  KN  hJHhJ  Koo  ONHMA  OvH  cocacaOIA  Ov  cm  ^  X  X 

CA  CA  H  rl  CMHr-jrHH  rl  CM  Hrl  rH  rH  rH  rA  CM  vO  vO  rH  CA 

South  East  Quadrant 
(observed  7  days  earlier) 

rH 

Pi 

Ah  Xo3  XOl^iHX  vOIAOOH  Ov  M  Xvovo  OCOXOVO  A- O  A-CMM?  cm 

rH  rH  rl  H  rH  H  CVJ  LA  CM  CM  H  CA  H  vO  CM  CA  CA  CM 

vO 

Pi 

1ACA  Kvo  XnS  X  X  H  CM  CO  vo  K  f-  X  HfAAJ  IAN  XJN  <AfAO\  Jinm 

CM  rH  rH  HI  HrH  CMH  *H  rH  rH  r-I 

oH 

HO\  K'Sh  kwh  X  X  ®40r|  x  4  H4<AVV  UACO  X  »4fvO  *4U\v©H.40v 

VO  V\  A-  ha  UA  CM  CM  rH  CVJ  t-f  H\  CM  r-A  Cvi  _4  CM  rl  <A  2  vO  UA  OO  CO  UA 

PA  VO  H  H  rl  X  CA^-  X  X  vQHOAOM  CM  X  CO  VO  H  vO  VQ  X  CO  Ov  CM  Os  H  CM  LA 

CA  PA  -3  CM  CA  H  H  rH  rH  rH  CM  rHrHrHI  HrH  CM  CA  Ov  ^3  LA  c A 

North  East  Quadrant 
(observed  7  days  earlier) 

pf 

T^haKO-S  XVC4X  X  CMf-vOQK  Ov  X  X'CIO  4ffl  KWH  vQ  V\r-oo  Jq  0 

CVI  3  (AH  H  CM  HA  CVJ  _4v0  AIC^  3  H  UACM  '0(AN44 

3>o  hSS  Xaio  X  X  f-OooovK  VOKKVOOS  w\iaXiA4  ha  cm  _4v£>  sS-  o 

HHCMH  HH  HI  H  H  OJ  H  LA  CM  H  An  CM  H  CM  CM 

oH 

&S 

co  cm  M  a-co  m  co  co  K  K  oocohacax  a-  X  MpaOv  ianXoo  haQmjhuacm 

O  OJ  V04  Of-  p^3«^UA  VO  UAUAHA  U\_4  _4_4  lAgr-OOHj^ 

o° 

^  0  w  <n-4  M>A<n  M  H  CM  Hvo  Q  X  H  XWoir-  h®  Xu\v©  ©aiocmho 

00(0  4a A  U\3  ^4^4  3  (A4fA  3cm  CM  HA  (AN4VO  A-A- 

£8$ 

O  Q  H 

H  CM  HA3V\  VO  A-  CO  Ov  0  HI  CM  fn3UA  vOA-OtAO  H  AJCA4IA  vp  f— CO  (KOH 

H  r-l  rH  HH  H  H  H  H  H  CM  CM  CM  CM  CM  CM  CM  CM  CM  (M  HA  HA 

n©  observations  a  »  index  computed  from  low  weight  data  *  »  yellow  line  observed 


PROVISIONAL  CORONAL  LINE  EMISSION  INDICES 

MARCH  1962 


Ilf 


North  West  Quadrant 
(observed  7  days  later) 

rH 

MKKMin  K  M c§  oseo  KiA  M  M  Hva§  H  Sw  Mr-Q  K  M  H  K  M  H 

oj  h  «n  oj  no  H  cm  <o  m,  oi_4 

vO 

(U 

K  X  M  M  -4  Mm3  owo  Os  no  X  X  K  HO'n  H  so  co  M  so  va  KKMMKM 

H  H  W  H  OJ  H  Nrl  riN 

ori 

X  X  X  K  va  KrovOrlO  4HXOM  M  K4C  X  sSooM'OOs  H  X  H  X  M  H 

OJ  nrlrin  H  H  4  5v  <n  HO 

H 

VO 

CD 

K  M  M  X-4  H  vahoovo  NO  K®  K  MM  <n-4  H  MKHMKK 

H  HHH  H  <A-4  <A  Hr- 

South  West  Quadrant 
(observed  7  days  later) 

HI 

(X 

X  X  X  XVA  K  K-Sojco  ojc§  Xva  K  X  X  r-3  X  vSoMOO  X  X  M  X  X  X 

H  OJ  OA  HN  OJ  CVI  CNI  m  J 

vO 

Pi 

HXXKH  M  KdOW  ol  KWK  M  KVava  M  MMMKMH 

H  H  OJ  H  OJ  H  (MHHOJ 

£3H 

M  K  M  MIA  M  o  H  (ncsj  _4so  X®  X  X  XiAH  X  O®  X4t-  X  X  K  K  X  X 

H  OJ  H  04  ro>  fO  HvO 

CD° 

M  M  M  H  oj  M  Os  s—  <n  o  ojh\XVaK  M  M  <£  va  M  <n4Xwos  WHMHKK 

H  c-i  H  H  H  -3 

South  East  Quacfc'ant 
(observed  7  days  earlier) 

iH 

CH 

MIA  M  Mm  p  M  OJ-IA  M  H  M  M  M  M  MMXr-M  M  -4  J|  OVA  co  X  VA  X  X  M 

H  N  ft  HH  H  H  C9.4H  Os 

SO 

ftS 

M  oj  M  X  co  H  M  co  Os  M  .3  X  X  X  X  X  X  X  oj  X  Xcoc§o-va  l>H4X  X  X 

HHH  H  H  OJ  —4 

C5H 

X®  X  X®  _400COH  'S  X®  M  X  M  M  K  o")  M  OsroOsOOJ  O  X®  M  M  M 

H  OJ  H  OJ_4VA-4H  VA 

CD 

X  -4  X  X  <A  oj  va  E--vn  M  sS  MVA  M  M  M  M  M'O  M  nova&&v&  ao  Kva  K  M  H 

OJ  rn.4  H  0J 

North  East  Quadrant 
(observed  7  days  earlier) 

H 

& 

MVAMKO  va  X  va  o  X  sS  x  M  M  M  X  X  X  N  K  M  VO'S  ova  va  X  r-  X  X  X 

<A  r-  OJ  HH  H  H  H  <n  H  Os 

vO 

Mi 

XN  X  X®  A  X®  r  X  ^  M  M  M  M  M  M  M  O  M  Xo-cocova  <3  Mva  M  X  M 

OJ  OJ  H  H  H  H  -4 

X  O  X  X.4  od®  oj®  X  -4  M  c—  X  M  MMMOM  nfoo  hvao  HM-4MMK 

oj  _4  H  H  H  oj  vavaco  oj  h  to  H 

a° 

Mco  M  Mva  sovaosVaK  3  M  O  M  M  M  M  X®  M  ®  <ava4®  OsXHXXX 

H  H  H  H  CO-4VAH  -4  H 

OJ 

Pa  U'O 

H  OJ  (A-4VA  ®  t-roOsO  HW(A4Vri  VOO-COOSO  H  OJ  m-4VA  VO  O-CO  Os  o  H 

H  r-i  H  H  H  H  HHHHOJ  OJ  OJ  CM  OJ  OJ  CM  OJ  CM  OJ  <A  «A 

no  observations  a  »  index  confuted  fi*can  low  weight  eteta  *  ■  yellow  line  observed 


Ilia 


co 

w 

K 

< 

tu 


W 

< 

o 

CO 


►  1 

5: 

U- 

c 

: 

3 

to 

> 

c 

c 

u 

CO 

a 

c 

O 

4 

o 

o 

o 

o 

CM 

o 

o 

o 

4 

o 

O 

o  o 

o  o 

o 

o 

f-  « 

r-H 

CO 

CO 

rH 

rH 

rH 

CM 

CM 

rH 

rH 

O' 

CO 

rH 

rH 

rH 

rH  rH 

CM  CM 

o 

<M 

2 

“ 

rH 

co 

o 

00 

ao 

3 

rH 

MAX. 

(-  n 
Q  I 
2 

• 

CO 

• 

<M 

• 

3 

C/1 

o 

o 

o 

r- 

o 

o 

o 

o 

o 

o 

o 

o 

O' 

o 

O 

o 

o 

o 

in 

o  o 

O 

o 

o  o 

o  o 

O 

2 

H 

o  m 

O' 

o 

r- 

CO 

co 

CO 

CM 

CO 

4 

tn 

CO 

00 

CO 

3 

CO 

3  ao 

CM 

o 

O  00 

o  in 

o 

2 

DC 

<  ® 

© 

• 

©  © 

<b 

©  © 

©  © 

« 

C 

rH 

CO 

rH 

o 

O' 

m 

CO 

rH 

rH 

rH 

rH 

rH 

r — 1  i — 1 

r — 1 

3 

< 

U 

<  cr 

rH 

o 

o 

o 

O' 

o 

o 

o 

o 

o 

O 

o 

O 

00 

o 

o 

o 

O  00 

rH 

CM 

o  o 

o 

o 

o  o 

o  o 

o 

rH 

4 

O' 

o 

o 

rH 

CO 

CM 

CM 

CM 

CM 

co 

rH 

CM 

r- 

in 

r- 

rH 

o 

vO 

CM  <M 

4 

co 

CM  CO 

CM  CO 

CM 

ir 

<  © 

« 

• 

• 

e  • 

« 

® 

•  • 

•  • 

e 

u 

cc  Q 

rH 

CM 

co 

4 

CO 

, — | 

rH 

2 

OT 

CM 

O' 

vO 

CO 

sO 

,H 

3 

4 

CO 

4 

o 

3 

CO 

CM 

r- 

4 

O'  in 

CM 

o  r- 

n  o 

r- 

CM 

M 

o 

o 

4- 

4 

CM 

4 

4  in 

in 

rH 

CO 

n 

CM 

4 

in 

CO 

CM  rH 

O 

o 

CM  CO 

4 

rH 

H 

2 

O 

CM 

CO 

3 

3  co 

ao 

O' 

O' 

o 

O 

rH 

rH 

CM 

CO 

co 

rH 

CO  3 

o  o 

O  rH 

CM 

o 

1  D 

O 

rH 

rH 

rH 

rH 

•H 

CM 

CM 

CM 

CM 

CM 

CM 

o 

cH  rH 

rH 

(M  <M 

O  O 

o 

CM 

o 

COND. 

CM 

CM 

rH 

CM 

CM 

t — l 

rH 

rH 

CM 

CM 

rH 

CM 

CM 

CM  CM 

CM 

CM 

CM  CM 

CM 

CM 

CM 

CO 

rH 

cc 

U 

1 

1 

+ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1  1 

1 

1 

1  1 

1  1 

1 

1 

z 

< 

rH 

CM 

CM 

CM 

rH 

'■"* 

rH 

rH 

*"* 

rH 

t — 1 

rH 

t — 1 

e — l 

i — 1 

t — 1  rH 

r — 1 

r — 1  rH 

rH  rH 

rH 

r — 1 

•“* 

■“* 

Q 

o 

O 

a 

Q 

D 

D 

Q 

Q 

< 

2 

£ 

4 

vO 

4 

O 

CM 

00 

CO 

O 

CM 

n 

H 

n 

p 

1  1 

<N 

in 

4 

4 

rH 

CM 

GO 

rH 

H 

H 

i 

2 

Z 

rH 

rH 

rH 

rH 

rH 

rH 

■ — t 

< 

u  O 

m 

m 

in 

m 

in 

in 

in 

m 

in 

in 

in 

in 

in 

tn 

in 

in 

in 

in 

in 

2 

<  o 

CO 

CO 

co 

co 

co 

co 

co 

co 

CO 

co 

co 

co 

co 

CO 

co 

co 

co 

co 

co 

2 

°*  “ 

o 

3 

3 

3 

vO 

vO 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

o 

o 

3 

in 

3 

3 

r- 

,H 

,h 

O' 

CM 

o 

CM 

CO 

4 

O 

in 

CM 

n 

3 

O 

3  O 

O 

o 

o  r- 

O  O 

o 

o 

O 

o 

o 

O 

2  — 

CO 

1— 

f— 

CO 

m 

in 

in 

in 

4 

4 

in 

4 

4 

in 

4 

4 

4 

in 

4 

4 

4  l — 

I — 

CO 

I-  h- 

00 

c0 

co  CO 

00 

00 

O'  o- 

O'  O' 

O' 

O' 

O' 

O' 

1 — 

O' 

I— 

h- 

O' 

1- 

h-  h- 

X 

cr 

cr 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

^  CL 

CL 

CL 

3 

CL  CL 

2 

i£ 

2  3 

3 

3 

3  3 

3  3 

3 

3 

3 

3 

CL 

3 

CL 

CL 

3 

CL 

CL  CL 

n“ 

r- 

CL 

Q. 

o 

4 

CO 

4 

CO 

O' 

CO 

co 

O' 

O' 

4 

00 

O' 

00 

O' 

CO 

CO 

co  a 

a 

CL 

CO 

a  a 

rH 

n 

4  4 

CO 

4 

co  co 

CM  CM 

o 

rH 

H 

H 

CL 

o 

CL 

Cl 

CM 

Q. 

d.  a. 

< 

h 

O  UJ 

UJ 

o 

rH 

rH 

rH 

rH 

o 

o 

rH 

O 

o 

r — l 

o 

o 

O 

o 

o 

o 

O  UJ  LU  UJ 

o 

UJ  UJ 

rH 

rH 

rH  rH 

rH 

rH 

rH  rH 

* — 1  rH 

1 — 1 

rH 

H 

H 

UJ 

H 

UJ 

UJ 

H 

UJ 

UJ  UJ 

t O  CL 

cr 

to 

to 

to 

tO 

to 

tO 

to 

tO 

to 

to 

to 

to 

to 

tO 

to 

to 

to 

to  CL 

CL 

CL 

to 

CL  CL 

to 

tO 

tO  tO 

to 

to 

to  Z 

to  to 

to 

to 

tO 

to 

CL 

to  CL 

CL 

tO 

CL 

CL  CL 

nr 

UJ 

UJ  UJ  UJ 

UJ  UJ 

UJ 

TLT 

IJJ 

UJ 

UJ  Ll) 

cr 

cr 

CL 

CL 

CL 

CL  CL 

CL 

CL 

CL 

CL 

CL  CL 

< 

< 

< 

< 

< 

<  < 

< 

< 

< 

< 

<  < 

X  V) 

CM 

_i 

_j 

4 

CO 

3 

v£> 

4 

CO 

4  O 

GO 

3 

ao 

CM 

r- 

4 

rH  _l 

_J 

4 

_l  -J 

O'  in 

CM 

o 

r-  r- 

in  o 

_J 

-I 

_J 

CM 

_J 

_J  -J 

$  ^ 

c\j 

u_ 

u_ 

4 

4 

4 

CM 

4 

4 

in 

in 

rH 

in 

CO 

n 

CM 

4 

in 

CO  U. 

u_ 

u_ 

in 

Ll  u. 

CM  rH 

O 

o 

CM  co 

4 

u. 

U_ 

LL 

r — 1 

Ll. 

Li.  U. 

A* 

O 

3 

3 

3 

00 

00 

O' 

o 

O' 

o 

rH 

r-t 

rH 

CM 

co 

CO 

rH 

ao 

CO  3 

r- 

r~- 

o  o 

O  rH 

o 

o  o  o 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

(M 

CM 

O  O  O  O 

O  O 

rH  rH 

rH 

r-t 

CM  CM 

O  O 

O 

O  O  CM 

o  o  o 

Z 

z 

z 

z 

z 

z  z 

z 

Z 

z 

z 

z  z 

Q 

| 

O 

Q 

Cl 

Q 

Q 

Q 

O 

> 

£ 

a 

m 

m 

o 

h» 

O 

o 

in 

00 

co 

CO 

O 

O 

O 

3 

CO 

o 

o 

co  in 

in  o 

o  o 

tn 

o 

r- 

sO 

in 

o  n 

co  in 

CO 

O 

o 

,H 

in 

rH 

in 

o 

4 

in  o  in 

U1 

rr 

4 

rH 

o 

CM 

CO 

CM 

CO 

CM 

CO 

4 

4 

o 

O 

CM 

O 

4 

rH 

CO 

rH 

o 

4  4  *h 

o 

rH 

CO  O 

o 

o 

CO  CM 

rH 

rH 

in  4 

in  rH 

in 

CM 

CM 

4 

4 

CM 

H 

o 

rH 

H 

O  rH 

m 

Ul 

o 

O' 

CM  CM 

CO 

f- 

f" 

r- 

00 

CO 

O 

o 

O 

O 

CM 

rH 

CM 

CM 

O 

4 

rH  4 

O' 

CO 

O' 

o  o- 

oo 

O 

CO  3 

O' 

r- 

o  o 

O  «H 

4 

CM 

CO 

4 

O'  00 

CO 

4 

o 

o 

h  in 

2 

o 

o 

rH 

•"* 

*“* 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM  O 

CM 

o  o 

o 

rH 

o  o 

o 

rH  rH 

rH 

rH 

CM  CM 

o  o 

O  O 

O 

O 

o 

O 

t — 1 

rH 

CM 

o 

o  o 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

t- 

3  in 

O 

co 

vO 

4 

sO 

m 

'O 

4 

CO 

CD 

CM 

m 

4 

CM 

GO 

CM 

o  o 

o 

o 

o 

o  o 

O' 

o 

r-  <m 

4 

3 

00  CM 

o  co 

rH 

in 

O' 

nO 

o 

O' 

o  tn 

o 

o  m 

rH 

rH 

CO 

o 

o 

co 

co 

4 

rH 

4 

4 

4 

in 

o 

CM 

CO 

in 

rH 

4 

n 

CO  CO 

o 

CO 

in 

O  CO 

in 

o 

CM  rH 

n 

in 

rH  CO 

4  O 

n 

O 

O 

cm 

O  rH 

o  4 

o 

O  CO  4 

cn 

O 

rH 

O' 

<M 

CO 

3 

3 

3 

00 

00 

O 

O' 

O' 

o 

rH 

rH 

rH 

CM 

CO 

CO 

rH  4  in 

o 

CD 

o  in 

r- 

CO 

CO  3 

v£> 

3 

o  o 

O  *H 

rH 

CM 

CO 

4 

3  co 

co 

CO 

o 

O 

O  CM 

O 

o 

o 

rH 

rH 

1-1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

o  o 

o 

rH 

o  o 

o 

o 

^  rH 

CM  CM 

o  o 

O 

O 

o 

O 

o 

o 

rH 

H 

CM 

O 

o  o 

CM 

cl 

3 

rH 

rH 

CM  CM 

cm 

CM 

CM 

CO  CO 

CO 

CO 

CO  CO 

CO 

co 

CO  CO 

4  4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

in 

in  in 

< 

< 

O' 

o 

o 

o  o 

o 

o 

O 

O 

o 

o 

o 

O 

o 

o 

O 

O 

O 

O 

o 

O 

o  o 

o 

O 

O 

o  o 

o 

o 

o  o 

o 

o 

O  O 

O  O 

O  O 

O 

O 

O 

o 

O 

O 

O 

O  O  O 

rH 

h- 

1— 

o 

*: 

Q 

Q 

o 

Q 

o> 

Q 

Q 

iL 

to 

Q 

o 

O  Q 

o  o 

z 

to 

a 

UJ 

to 

< 

UJ 

UJ 

UJ 

UJ 

< 

UJ 

UJ 

UJ 

< 

UJ 

UJ 

UJ 

UJ  UJ 

UJ  UJ 

< 

Ijj 

UJ 

UJ 

X 

UJ 

X 

UJ 

UJ 

X 

X 

UJ 

X 

UJ 

UJ 

X 

UJ 

UJ 

UJ 

< 

< 

UJ 

_J 

CL 

X  UJ 

UJ 

X 

UJ  UJ 

UJ  UJ 

to 

< 

< 

< 

CL 

LU 

X 

*H 

t— 

a 

1 — 

X 

X 

I— 

1 — 

X 

1— 

X 

CL 

X 

X 

X 

iZ 

CL 

UJ 

< 

h-  x 

X 

f— 

X  X 

X  X 

< 

< 

X 

z 

cr 

< 

< 

< 

< 

< 

< 

2^ 

V 

< 

< 

0 

T 

<  iL 

iL 

< 

2^  ^ 

>■ 

< 

< 

< 

X 

u 

CL 

51 

LU 

5: 

u 

V 

V  51 

V  J 

U 

X 

w 

w 

V 

h- 

I— 

U 

z 

U 

X  u 

VJ 

X 

u  u 

KJ  U 

o 

►— 

1 — 

1 — 

u 

u 

o 

< 

u 

< 

u 

o 

o 

u 

u 

O  U 

O 

< 

u 

o 

o 

o 

t— « 

•— t 

< 

UJ 

D 

LJ  O 

o 

t.J 

o  o 

o  o 

z 

*-a 

r— « 

•— • 

J) 

o 

VJ 

5- 

to 

X 

_J 

x 

5. 

_J 

to 

X 

_J 

_J 

X 

X 

to 

3 

CO 

X  -j 

-1 

X 

_j  _i 

_J  -J 

*-* 

X 

X 

X 

CO 

_J 

> 

l  l  l 

u 

u 

1.  J-l 

l_J 

1 _ 1 

LJ 

L 

1 

1 

1 

I 


s 

r; 

o 


mb 


►  2 

c 

c 

: 

c 

EFFECT 

o 

o 

o  o 

o 

o 

o 

O 

o  o  o 

o 

X 

H  o 

rH 

CM 

rH 

rH 

rH 

rH 

*H 

rH 

rH  rH  rH 

•H 

2 

“ 

MAX 

S  X 

w 

o 

O 

O 

o  o 

o  o 

o 

o 

o 

o 

o  o  o 

o 

CM 

rH 

4 

4 

cn 

b 

b 

O' 

4 

in 

<m  o  o  in 

a: 

<  © 

• 

• 

© 

• 

® 

o 

e 

o 

© 

9 

o  c  © 

UJ  Q 

rH 

4 

rH 

cn 

rH 

1 — 1  rH 

rH 

g 

U 

<  CP 

o 

O 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o  o  o 

O 

o 

CM 

rH 

4 

4 

cn 

in 

1 — 

ao 

cn 

cn 

rH  CM  CM 

cn 

< 

W  D 

• 

• 

* 

CM 

© 

• 

« 

«  ©  • 

« 

£• 

<  a 

b 

b 

b- 

CM 

O' 

00 

00 

in 

4 

■H 

o 

b  CO  <M 

o 

4 

m 

4 

in 

4 

4 

CM 

cn 

cn 

4 

rH 

4  o  cn 

CM 

•- 

4 

o 

(M 

C0 

O 

o 

rH 

rH 

vO 

O' 

rH 

vOO'O 

rH 

r_1 

rH 

CM 

rH 

CM 

CM 

CM 

CM 

rH 

CM 

HHrg 

CM 

w 

Q 

CM 

CM 

CM  CM 

CM 

CM 

CM 

CM 

2 

2 

1 

CM 

o 

O 

U 

2 

POR- 

TANCE 

i 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

- 

1 

rH 

rH 

- 

1 

1  1  1 
rH  rH  rH 

1 

z 

g 

►  E 

o 

1  Z 
S 

4 

X 

z 

00 

4 

4 

o  O 

m 

in 

m 

<  u 

cn 

cn 

cn 

s 

°*  « 

v0 

'O 

s0 

H 

cc  b 

O' 

O' 

CM 

rH 

cn 

cn 

O' 

o 

o 

4 

O 

n  o  o 

O 

y  J2 

b- 

t— 

O  t- 

h- 

h~ 

b- 

b 

b- 

1— 

i — 

b- 

h- 

i— 

b- 

j— 

cn 

O 

f— 

►- 

CM  O 

CM 

sO 

b 

h- 

h-  h- 

f- 

! — 

O' 

m 

O' 

h~  b- 

h- 

sO  O'  Os 

O' 

1— 

X 

a 

X 

3  a: 

X 

X 

CL 

X 

X 

X 

cl 

X 

X 

X 

X 

X 

X 

3 

o: 

X 

CL 

3 

3 

CL 

X  X 

a: 

CL 

X 

X 

CL  CL 

X 

3  Ul  UJ 

LU  X 

n 

o 

a 

X 

go  CL 

x 

x 

0. 

X 

x 

X 

CL 

X 

X 

X 

X 

0. 

X 

b 

b- 

a 

X 

X 

4 

cn 

4 

b 

•O 

a. 

X  CL 

CL 

0. 

X 

b 

Os 

b 

X 

x  a. 

X 

OHH 

rH 

X 

< 

Jjj 

UJ 

UJ 

O  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ  UJ 

UJ  UJ 

o 

O 

UJ 

UJ 

UJ 

rH 

rH 

rH 

O 

o 

UJ 

UJ  UJ 

UJ 

UJ 

LU 

O 

o 

o 

LU 

Ul  UJ 

UJ 

rH  rH  rH 

rH 

Ul 

x 

X 

Z  CL 

cl 

X 

CL 

a: 

X 

X 

X 

X 

X 

CL 

X 

X 

X 

z 

z 

CL 

X 

X 

z 

z 

z 

z 

z 

X 

X  X 

X 

X 

X 

z 

z 

z 

X 

CL  X 

CL 

z  z  z 

z 

CL 

UJ 

UJ 

UJ  UJ 

LLI 

UJ 

UJ 

UJ 

UJ 

LLI 

UJ 

ID 

UJ  UJ 

UJ 

UJ 

UJ  UJ 

UJ 

LU 

UJ  UJ 

LU 

LU 

UJ 

UJ 

TLTTLT 

UJ 

UJ 

a 

X 

X 

X 

X 

CL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X  X 

X 

CL 

X 

CL 

X  X 

X 

CL 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

<  < 

< 

< 

< 

<r 

<  < 

< 

< 

_j 

_J 

_l 

_J 

_J 

_J 

-J 

-J 

-J 

-J 

-1 

-J 

-J 

_J 

b 

b 

_J 

-i 

_l 

CM 

OS 

00 

CO 

-J 

_J 

_J 

-J 

4 

rH 

o 

_j 

_J  _l 

-I 

b  CO  CM 

o 

<  < 

u 

u_ 

u 

u 

u 

u 

u_ 

u_ 

Ul 

u_ 

u_ 

Ul 

u 

u_ 

Lb 

u_ 

m 

4 

Ll 

Lb 

Lb 

in 

4 

4 

CM 

u 

Lb  U 

Lb 

Lb 

Lb 

cn 

4 

rH 

Lb 

U  U 

u 

4  O  cn 

CM 

u 

s  £ 

CM 

C0 

o 

o 

rH 

vO 

O' 

rH 

sO  O'  O 

rH 

o  o 

o  o 

o  o  o  o 

o 

O  O 

o 

o 

o  o  o 

rH 

CM 

o  o  o 

rH 

CM 

CM 

CM 

o 

O  O 

o  o 

O 

rH 

rH 

CM 

o  o  o 

o 

HHCM 

CM  O 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z  z 

z 

Z 

z 

z 

z  z 

z 

z 

Q 

I 

C2 

o 

Z>  D 

> 

Q 

in 

o 

b  o 

o 

o 

o 

o 

o 

m 

in 

o 

o 

m 

o 

o 

o 

m 

in 

in 

in 

in 

o 

CM 

CM  O 

rH 

m 

in  in 

o 

m 

in 

o  o 

o 

o 

o  o 

in 

cn  in  in 

O 

o 

u 

V? 

Z 

rH 

cn 

4  cn 

o 

o 

o 

cn 

o 

4 

rH 

o 

m 

rH 

cn 

cn 

o 

rH 

in 

4 

rH 

4 

rH 

rH 

in 

O 

cn 

rH 

p-<  4 

o 

rH 

4 

rH 

cn 

cn 

o 

cn  o 

4 

in  in  n 

4 

o 

ffl 

UJ 

b 

4 

4  O' 

4- 

4 

in 

b 

o 

nj 

cn 

4 

o 

CM 

V0 

ao 

b 

b- 

CM 

O 

V0 

00 

O' 

pH  O 

CM 

rH 

cn 

m  co 

in 

00 

b 

b 

o 

rH 

4 

4  oo 

4 

vO  O'  o 

rH 

4 

z 

o 

-* 

rH  rH 

cm 

rH 

*“• 

cm 

CM 

CM 

CM 

o 

O 

o 

O 

rH 

-1 

CM 

o 

rH 

CM 

CM 

CM 

<M 

o 

o  o 

O 

cm 

CM 

o 

o  o 

rH  rH  (M 

CM 

CM 

UJ 

£ 

m 

m 

rH  in 

O 

o 

in 

m 

m 

in 

o 

o 

o 

o 

o 

m 

m 

CM 

O 

m 

o 

o 

4 

4 

O 

cn 

o 

o  o 

in 

in 

in 

O' 

v0 

O 

o  m  o 

O 

O  CM  nO 

CM 

in 

4 

>3- 

4  4 

O 

o 

rH 

4- 

4- 

rH 

o 

cn 

o 

cn 

o 

rH 

4- 

m 

4 

4 

o 

cn 

4 

4 

4 

rH 

rH 

cn 

o  m 

4 

4 

4 

CM 

cn 

4 

o 

p-1  o 

cn 

4  in  cm 

rH 

rH 

i/) 

in 

O' 

•4-  CO 

cn 

o 

4  in 

O' 

CM 

cn 

m 

o 

rH 

cn 

CO 

•o 

CM 

4 

v0 

00 

CO 

O 

O 

rH 

rH 

o 

4  n 

cm  n 

rH 

s 0 

O' 

O 

cn 

4  in 

co 

vO  CO  o 

rH 

cn 

o 

o 

cm 

o 

rH 

rH 

rH 

CM 

cm 

CM 

o 

O 

o 

o 

rH 

CM 

o 

< — i 

CM 

CM 

CM 

CM 

o 

o  o 

rH 

o 

r—i 

CM 

o 

o  o 

O 

rH  rH  CM 

CM 

CM 

W 

a 

CM 

sO 

in 

in 

m  in 

m 

vO 

s0 

s0 

o 

sO 

v£> 

o 

b 

b 

b 

b 

b 

b- 

b» 

CO 

CO 

CO 

CO 

oo 

ao 

CO 

CO 

O' 

O'  O' 

O' 

O' 

o 

o 

o 

O 

rH 

rH  rH 

rH  rH  rH 

< 

< 

Os 

o 

o 

O  O 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

O 

o 

o 

o 

o 

o 

O  O 

o 

O 

O 

o 

o  o 

o 

o 

rH 

rH  rH 

rH  rH  rH 

rH 

s 

>* 

d 

d 

o 

o 

a 

Q 

a 

a 

d  a  a 

d 

O) 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

LU 

UJ  UJ  UJ 

Ul 

UJ 

UJ 

UJ 

UJ 

X 

UJ 

X 

UJ 

LU 

UJ 

LU  Ul  UJ 

UJ 

r-t 

X 

X 

X 

X 

b- 

X 

t- 

X 

X 

X 

XXX 

X 

X 

iL 

iL 

< 

iL 

< 

iL 

v/ 

iL  ^  ^ 

CL 

L  J 

u 

w 

W 

SL 

W 

51 

u 

LJ 

u 

u  u  u 

u 

< 

O 

o 

o 

o 

U 

o 

U 

o 

O 

o 

o  o  o 

o 

u 

_J 

_J 

-J 

_J 

5. 

_l 

s: 

_J 

-J 

-J 

_J  _J  _J 

-J 

> 

l_J 

C/2 

W 

« 

< 

U 

K 

< 

b] 

O 

C/2 


IIIc 


w 

K 

< 

t-A 

Lu 

K 

< 

O 

C/3 


o 

Lu 

Lu 

►  1 

U: 

o 

u 

CO 

T 

> 

0 

0 

2 

CO 

to 

to 

o 

CO 

o 

o 

o  4 

CM 

o 

O' 

a 

H  c 

cm 

OJ 

CM 

CNJ 

CM 

CM 

CM 

CM 

rH 

2 

“ 

rH 

O 

CO 

ao 

O 

r- 

X 

H 

© 

9 

9 

a  x 
5 

m 

CO 

CO 

w 

O 

o 

o 

o 

o 

4 

o 

O 

o 

o 

O 

o 

O 

O  co 

o 

O 

O 

2 

CO 

o 

o 

rH 

4 

co 

ao 

4 

CO 

CO 

r-~ 

m 

m 

g> 

rH 

r- 

rg 

vO 

£ 

cc 

<  o 

9 

« 

9 

® 

» 

9 

e 

9 

9 

© 

9 

o 

9 

® 

9 

9 

CO 

in 

m 

rH 

CM 

rH 

in 

4 

in 

•H 

rH 

< 

rH 

o 

o 

o 

rH 

o 

o 

O 

o 

o 

o 

o 

o 

CM 

in 

o 

ao 

o 

o 

o 

_ 

CO 

CNJ 

o 

CO 

m 

O  O' 

co 

o 

rH 

CO 

rH 

g? 

4 

g> 

in 

ao 

rH 

CO 

• 

9 

9 

e 

UJ 

ir  ° 

<N 

CM 

in 

CO 

' — I 

2 

<  & 

o 

g> 

m 

O' 

nO 

CNJ 

in 

CO 

4 

o 

CO 

r — 1 

4 

co 

CM 

CO 

CO 

m 

o 

rH 

m 

cm 

O  rH 

4 

rH 

CM 

m 

4 

4 

CO 

O 

4 

m 

2 

*- 

CNJ 

4 

m 

CO 

co 

in 

r- 

rH 

O 

co 

CO 

ao 

O 

a 

rH 

g> 

g>  g> 

1  X 

CNJ 

rH 

o 

o 

o 

rH 

r—i 

rH 

CNI 

rH 

W 

Q 

CNJ 

<o 

CNI 

co 

CO 

CO 

CO 

CM 

2 

2 

2 

CO 

CO 

rH 

co 

cm 

CM 

CM 

O 

2 

o 

u 

DC 

u 

1 

+ 

+ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

, 

1 

o 

< 

H 

r — l 

CNJ 

CNI 

CNJ 

•“* 

CM 

r — 1 

rH 

CM 

rH 

rH 

r—i 

o 

a 

a 

Q 

o 

Q 

Q 

o> 

2 

a 

o 

CO 

'O 

CNJ 

CM 

o 

m 

o 

m 

r- 

c 

2 

r- 

r- 

in 

CM 

n- 

CM 

CM 

X 

.,1  2 

g> 

vO 

vO 

vO 

sO 

O' 

sO 

sO 

D 

O 

O' 

o 

o  o 

< 

O  O 

vO 

s0 

O 

g> 

vO 

sO 

>o 

JD 

vD 

vO 

gj 

sO 

n- 

r- 

r* 

2 

<  o 

CO 

co 

CO 

co 

co 

CO 

CO 

CO 

CO 

CO 

co 

co 

CO 

CO  CO 

2 

“■  “ 

vO 

%0 

o 

sO 

sO 

V0 

vO 

vD 

vO 

v£» 

vO 

gj 

g) 

g> 

g> 

O 

o 

r- 

vO 

r- 

in 

CO 

o 

o 

co 

m 

CM 

CM 

O 

o 

o 

o 

o 

O 

CM 

in 

o 

O' 

O' 

w  55 

f— 

y- 

*—  h~ 

t —  r- 

1 — 

L— 

1 — 

g> 

vO 

sO 

vO 

1 — 

h- 

y- 

y- 

I- 

y- 

CO 

CO 

1— 

y- 

f- 

i— 

o 

i — 

rH 

rH 

rH 

y- 

rH 

rH 

O' 

o 

O' 

O' 

O' 

O 

h- 

y- 

gD 

m 

in 

X 

a: 

CL 

CC  CL 

CL  UJ 

a 

cl 

Ct 

CL 

LU 

UJ 

UJ 

UJ 

CL 

CL 

CL 

CL 

CL 

CL 

UJ 

LU 

CL 

CL 

CL 

CL 

LU 

CL 

UJ 

LU 

UJ 

CL 

LU 

LU 

LU 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

CL 

UJ 

UJ 

LU 

n  r>  n  n 

a 

a 

CL  CL 

a  r-c 

a. 

CL 

LL 

a. 

O 

gj 

rH 

r- 

CL 

CL 

a 

CL 

a 

cl 

<M 

CM 

a 

CL 

CL 

a 

o 

CL 

CO 

O' 

co  a 

rH 

CM 

4 

O' 

4 

o 

O' 

rH 

o 

CL 

o 

o 

O 

< 

h* 

LU  UJ 

UJ  UJ 

UJ  rH 

UJ 

UJ  LU 

UJ 

rH 

o 

rH 

CNJ 

UJ 

LU 

UJ 

LU 

LU 

LU 

rH 

rH 

LU 

UJ 

LU  UJ 

rH 

lx) 

rH 

o 

rH 

UJ 

rH 

rH 

rH 

o 

rH 

rH 

o 

rH 

rH 

LU 

rH 

H 

rH 

a 

CL 

CL  CL 

cl  z 

CL 

CL 

CL 

CL 

z 

z 

z 

z 

CL 

CL 

CL 

CL 

CL 

CL 

z 

z 

CL 

CL 

CL 

CL 

lO 

CL 

z 

z 

z 

CL 

z 

z 

cO 

in 

m 

in 

m 

z 

z 

CL 

z 

z 

z 

UJ  UJ 

LU  TIT 

UJ 

LU 

LU  LU 

nr 

UJ 

LU  UJ  LU 

UJ 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

Ixl 

'Ll 

CL 

CL 

CL  CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

3 

CL 

< 

< 

<  < 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

_) 

_J 

_J  _J 

_J  o 

-J 

-J 

in 

-J 

_J 

_l 

_! 

-J 

CO 

_J 

_J 

-J 

_l 

_) 

o 

co 

rH 

rH 

4 

o 

CM 

CO 

o 

_l 

CO 

<  < 

Lu 

U- 

U-  u_ 

LL  CO 

u. 

U. 

Lu 

LL 

o 

U_ 

U_ 

Lu 

U- 

LL 

U. 

in 

U. 

LU 

U_ 

u. 

LU 

lu 

rH 

CM 

m 

4 

4 

4 

m 

(O 

4 

U. 

4 

CNJ 

in 

CO 

CO 

CO 

co 

O' 

O' 

O' 

O' 

CM 

gj 

o  o 

O  O 

O  CNJ 

O  O  O  O 

rH 

o 

o  o  o 

O 

O 

O 

o  o 

o  o 

o 

O 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

o 

rH 

z  z 

z  z 

Z 

z 

z 

Z 

Z 

z 

z 

Z 

Z 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

Q 

2 

o 

O  Q 

o 

o 

Q 

C3 

3 

> 

Q 

o 

m 

m  m 

o  o 

m 

m  o 

o 

o 

rH 

o 

in 

o 

o 

o 

o 

m 

o 

CM 

ao 

o 

in 

in  o 

CM  O 

vO  o 

CM  o 

vO 

CO 

rH 

O' 

co 

CM 

4 

CO 

gD 

o 

o 

gj  o 

w 

2 

CO 

4 

4  4 

CO  4 

4 

4 

CO 

o 

CNJ  O 

H 

in 

o 

CO 

o 

co 

4 

o 

CM 

rH 

CO 

rH 

rH 

o 

CO 

CO 

rH 

in 

m 

o 

rH 

CO  o 

m 

o 

4 

in 

4 

4 

CO 

CM 

4 

CO 

« 

ui 

o 

CO 

r-  ch 

CO  CNJ 

vO 

CNJ 

CO 

4 

4 

vO 

if  t 

r- 

O 

vO 

O 

r- 

4 

CO 

4 

v£> 

co 

rH 

m 

in 

gj 

r- 

rH 

o 

CO 

CO 

CO 

O' 

O' 

o 

O' 

O' 

rH 

CM 

in 

sO 

gj  r-~ 

O 

2 

o 

o 

o  o 

r—i  CNJ 

o 

rH 

rH 

*-* 

rH 

o 

o 

rH 

o 

O 

o 

CM 

o 

o 

o 

O 

o 

rH 

r"* 

rH 

CM 

rH 

CM 

CM 

o 

LU 

UJ 

UJ 

UJ 

UJ 

LU 

UJ 

UJ 

LU 

UJ 

£ 

O  LO 

O  m 

in  r- 

o 

o  o 

in 

O 

CO 

4 

CO 

m 

o 

m 

o 

m 

o 

■U 

vO 

o 

in 

o 

o 

CM 

o 

m 

in 

CM 

o 

in 

rH 

sO 

4 

sO 

00 

o 

rH 

ao 

in 

O 

o 

O' 

< 

o 

rH 

co  f-« 

r-H  CNJ 

(O 

co 

O 

4- 

rH 

4  in 

o 

rH 

o 

rH 

o 

r-H 

CO 

rH 

in 

co 

4 

o 

co 

CM 

CO 

o 

co 

4 

co 

o 

CM 

4 

co 

CO 

CO 

m 

co 

CO 

rH 

4 

4 

4 

V) 

o 

<M 

vO  00 

O  CNJ 

CO 

CNJ 

CO 

co 

4 

4 

4 

in 

v£> 

o 

rg 

m 

O 

O' 

CO 

CO 

m 

CM 

rH 

rH 

m 

in 

n- 

o 

O 

CM 

CO 

co  ao 

O' 

O' 

O' 

O' 

rH 

cm 

in 

in 

g) 

gj 

o 

O 

o  o 

r-H  C\J 

o 

r-C 

*"* 

rH 

rH 

o 

o 

o 

O 

o 

o 

CM 

O  O 

o 

o 

o 

rH 

pH 

rH 

CM 

CM 

o 

u 

rg 

CL  vO 

CM  CM 

OJ  CNJ 

CNJ  CNJ 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

co 

4 

4 

4 

in 

m 

m 

sO 

o 

O 

r- 

r-~- 

r- 

n- 

r- 

n- 

r- 

n- 

r- 

h- 

|N- 

r- 

Is- 

r- 

r- 

h- 

ao 

ao 

CO 

ao 

< 

O' 

rH 

r—i 

r — l  rH 

r-H  r-H 

rH 

rH 

rH 

rH 

rH 

u 

D 

Z 

z 

UJ 

o 

Q 

LJ 

< 

< 

o 

> 

Z 

CD 

z 

CD 

Q 

Q 

a 

UJ 

o 

o 

O 

< 

co  o 

lO 

UJ 

UJ 

< 

<c 

UJ 

< 

► 

UJ 

-J 

-J 

~) 

z 

< 

CO 

I 

X 

X 

UJ 

X 

UJ 

UJ 

LU 

LU 

UJ 

X 

X 

X 

X 

UJ 

UJ 

UJ 

h- 

lO 

< 

t— < 

c0 

h- 

t — 

X 

1 — 

X 

a 

CL 

X 

a 

y— 

1- 

l — 

Q 

Q 

CL 

co 

f— 

< 

:r 

CL 

h- 

CL 

< 

< 

< 

Nrf 

< 

< 

< 

u 

z 

Z 

n 

CL 

_i 

1— 

o 

a. 

_J 

CL 

Z 

5. 

w 

X 

LJ 

u 

U 

u 

u 

o 

UJ 

UJ 

z 

UI 

< 

< 

< 

< 

L  ) 

LJ 

O 

LJ 

O 

< 

< 

o 

< 

LJ 

LJ 

LJ 

3 

15 

o 

X 

CO 

X 

— • 

LJ 

lO 

U 

2 

X 

_j 

2l 

-J 

in 

m 

_j 

m 

2L 

2 

2. 

e> 

1  1  1 

LJ 

i 

1 

i 

i 

! 


1 1  Id 


IONOSPHERIC 

EFFECT 

MAX. 

INT. 

r-  in 
rH  (M 

17 

in 

co 

17 

MAX. 

WIDTH 

Ha 

2.80 

3.10 

O  O 
co  in 

•  • 

<M  CM 

0  co 

O  O  CO 

O 

O 

000 

O 

O 

rH 

O 

O 

r'-  co 

O  45  00 

O 

O 

CO  4  GO 

O 

O 

CO 

in 

O 

cc  <  0 

«  © 

•  e  ® 

« 

0 

®  ©  © 

© 

© 

® 

© 

0 

ss° 

CO 

(O 

co 

CO 

rH 

4 

O' 

m 

0  0  r-  0 

O  O  CO 

OOO 

O' 

0 

0 

rg  (\j  4- 

0  co  m 

r-  co  4 

CM 

co 

0 

<  £  a 

•  •  © 

• 

© 

9 

4 

k  <  jr 

O  O 

CM  O' 

h- 

0  r-  4) 

rH 

4 

CD  CO  O 

in  0 

rH  0 

O 

CM  CM  rH 

CM 

m 

rH 

rH  CO  O 

2  H 

O'  rH 

rH  rH 

rH 

45  45  P- 

CM 

CM 

CO 

O'  O  rH 

H  3 

rH  CM 

CM  CM 

O 

rH  rH  rH 

rH 

O  rH  rH 

Q 

Z 

2 

2 

3 

3 

2 

2 

3 

CM  CM  CM 

- 

r— 1 

CM 

rH 

rH  CO  CO 

m 

w 

ee 

< 

lu 

cc 

< 

l-J 

O 
c n 


i  i  i  i  i 


<o  co  >000 

r-  h-  4)  45  r~ 

co  co  co  co  m 

45  45  >o  >o  45 


00m 
so  r-  h- 
co  to  co 

sO  'O  o 


O'  O'  o  o 
>5  ^  r*  r* 

CO  CO  CO  CO 

0000 


CO  CO 
O-  h- 
<0  CO 
sO  45 


o  o  r'-  4  in  45  45 
O'  o  in  o  o  in  m 
LU  LiJ  UJ  3  ?  UJ  U 


O'  CO  O  CM  CO  O  O 

O  O  «-t  rH  rH  »— <  I— ( 

z  z  z  z  z  zz 


CO  Q.  Q.  H  Q. 

O  UJ  UJ  Id  UJ 

Z  Cd  Cd  Cd  CL 


(MsOOOr-icOO'COCOO 

I-'OCMcOcOvOiOrgin(M'0»— 

CdLU33LULULULULUUILUCd 

O -  o 


a.  cotoHocoh  onnjoa 

UJ  O  rH  rH  rH  O  O  rH  r 

(TZZZZZZZc 


HO®COOO'4H,ON(7'  00  O'  O' 

hhcommtnfvjH^^H^tnhi-ht-  i —  i—  01  co  co 

a:  a:  33iuuujujujiiJiiiuj3(EQ:aa:  <d  cd  cd  iu  uj  uj 

-0-0 - - Q  0  0X3 - 0-0-0— 

Q.Q.HHOHOOnj-JONHdQ.dO.  Q.  Q.  Q.  h-  in  r- 

liJliJHHHOHHHOHHHUUJljJljJ  llJ  UJ  UJ  H  O  O 

ddzz^inzzmmzinzdddd  d  d  d  ^  z  z 


LLJ  UJ  uj  UJ 

cl  cl  cl  cl 
<  <  <  < 
r^-  — 1  — 1  — 1  — J 
o  u  u  u  u 

o  o  O  O  O 

z  z  z  z 


uj  UJ 

cl  cd 

<  < 

_)  _) 


- CCJ'UJ  UJ  UJ  • 

cd  cd  cd  Cd 
<  <  <  < 
4*  — J  —J  —J  — J 
H  U.U.  lL  LL 
CO 

»H  o  o  o  o 

z  z  z  z 


UJ  UJ  UJ 

cd  cd  cd 
<  <  < 


000 

z  z  z 


rH  CM  CM  cm  cm  CM  CM 


< 

O  r-  4)  J 

(M  CM  H  U. 

vO  sO  I** 
rH  rH  rH  O 

z 


CM  <M  CM  CM  CM  CM  CM 


m  o  o  in  o 

CM  O  CO  rH  O 
H  CO  vO  GO  -4 
O  O  O  rH  CM 


OOOOOOO 

lAHOiO  <f  lOiOHCDHNO 

H^inooH^onjtnnio 

vOHH(ncntnco4,'C'ON'J 


O  O  Q  O 


o  o 


o  o 


in  m  ^  cn  O'  nj  in  4co4>oocno'Oinoin 

4  4,OrH(0C0fH*-*(MrH<MC0rH(04-C0rH 
O  vOO'fMCMCMCOCOCO'O'O'OCOO'rHCMCO 
OOOrHrHrHrHrHrHrH^HrHrHrHfMCMCM 


m  o  in  m  nj 
4  co  «h  cm  m  o 
O  45  O'  O'  O  CM 

OOOO  rH  rH 


in  CM  cm  CM  CO  45  CO 
4-  m  o  o  o  o  co 

O'  O  rH  H  h  h  (M 
rH  CM  <N  (M  (M  cm  CM 


o  in  o  in  in 
O  4  CO  4  4 
rH  CM  in  45  O' 
O  O  O  rH  rH 


o  m  co  h  in  45  co  4"  C"-  in  co  in 

ocMinininincoinrHfMrHrH 

OrHrH(M(MCMCO(0454>r^rH 


o  o  4-  in  co  0  4-  ocooorHcocMOOino 

OOinO<HrH<04-rHOCMCMrHOO*HO 
O  rHC0CMCMCMCMCMCO4)'O4)X0'rH(MCO 
OOOrHr— !( — liHHHHHHrHHfMnjCM 


O  o  O  CO  O'  O 
O  <n  o  h  Hin 
O  rH  O'  O'  O  O 

O  O  O  O  rH  rH 


~tsr 

cl  o 

<  O' 

Z  rH 


CO  CO  CO  CO  CO  CO  CO  O'O'O'O'O' 


CMfMCMCMfMfMCMCMfMrsICMCMCMCMCMfMCM 


>- 

id 

id 

id 

z 

> 

> 

id 

> 

>  CO 

< 

< 

< 

< 

0 

0 

< 

O 

0  0 

1- 

X 

X 

UJ 

uj  X 

X 

UJ 

_i 

-I 

_l 

_l 

_J 

_I 

_J 

X 

X 

X 

-I 

_J 

-J  ~ )  — J 

UJ 

_i 

-J  X 

~ 5 

“5  O 

< 

1- 

h- 

Q_ 

Q_  h- 

1 — 

CL 

< 

UJ 

UJ 

LlJ 

UJ 

LU 

LU 

LU 

I- 

f— 

1— 

UJ 

LU 

UJ  UJ 

LU  UJ  UJ 

a 

UJ 

UJ  h- 

UJ 

lu  m 

< 

< 

< 

< 

2: 

a 

O 

O 

a 

O 

O 

0 

< 

< 

< 

O 

0 

CJ  Cd 

O  Cd  0 

0 

Q  < 

Cd 

Cd  h- 

«5 

z 

2: 

V 

u  2; 

2: 

U 

O 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

Z  Q 

z  0  z 

0 

z 

z  z 

O 

0  -J 

CO 

u 

u 

< 

<  U 

u 

< 

id 

UJ 

UJ 

UJ 

UJ 

UJ 

LU 

UJ 

u 

u 

u 

UJ 

UJ 

UJ  z 

IU  Z  LU 

< 

UJ 

LU  U 

z 

z  < 

0 

2: 

2: 

tO 

45  21 

2: 

in 

-• 

3 

3 

3 

3 

3 

3 

3 

z 

z 

z 

3 

3 

3  0 

3  0  3 

m 

3 

3  Z 

0 

0  m 

► 

I 

LJ 

1 

LJ 

LJ 

LJ 

I 

Hie 


MARCH  1962 


Illf 


m 

u 

PC 

< 


m 


►  z 

C 

u 

5  H 
x  u 

> 

r 

o  h 

o 

CO 

o  r- 

ao  O 

CO 

o 

O  O' 

o 

o 

CO  o 

O' 

r- 

o 

O 

O 

0 

o 

o 

O 

MAX 

1NT. 

CM 

rH  rH 

CM 

CM 

rH  CM 

rH 

rH 

CM 

MAX. 

WIDTH 

Ha 

2.90 

w 

ON  O 

O  O  CO 

o 

UN  O 

O  UN 

O 

O  cm  O 

o 

o 

o 

O 

O 

O 

o 

O 

0^)0 

<M 

O 

O 

CO 

O 

o  o 

o 

o 

O  O' 

o 

o 

O  O' 

4 

O  O'  O  UN  ON  4 

CO 

o  r-» 

r- 

UN 

4 

UN  UN  4 

CO 

UN 

o 

o 

o 

o 

O  CM 

4 

r»  co 

CO 

4 

CO 

co 

4 

CM 

CO 

4 

r-- 

CO 

0 

UN 

CO 

CM 

rH 

cc 

<  o 

e 

c 

« 

© 

• 

hi 

£ 

K  0 

4- 

UN  CO 

rH 

rH 

rH 

CM 

rH 

UN 

rH 

CO 

CO 

rH 

rH 

rH 

cc 

D 

< 

u 

<  <r 

O  cm 

O  O  CO 

o  o 

O  UN 

O 

o  r-  o 

o 

O 

O 

o 

o 

O  v£)  O- 

CM 

o 

O 

r- 

o 

o 

o 

O 

o 

o 

O' 

o 

o 

o  r- 

co 

O 

O' 

UN  CO  4 

CO 

co  O  4 

UN 

rH 

UN  4  4 

CO 

UN 

O 

o 

CM 

CO 

r-  co 

r- 

r- 

CO 

CM 

CM 

4 

CM 

CO 

CM 

UN 

CM 

4 

UN 

CO 

CM 

rH 

OT 

<  © 

® 

« 

« 

bj 

a  Q 

4- 

UN 

r— t 

rH 

CM 

rH 

rH 

rH 

i: 

<  cr 

4- 

4  CO 

r^* 

CO 

CO 

O' 

CO  rH 

CO 

O' 

4 

sO 

o 

O' 

UN 

4 

r- 

rH 

CM 

CO 

CM 

CO 

GO 

r- 

O' 

o 

UN 

rH  O 

rH 

CM 

o 

O 

rH  rH 

rH 

rH 

CM 

rH 

4 

O 

CM 

co 

co 

rH 

UN 

UN 

<o 

O 

o 

o 

CM 

CM 

(O 

H 

CM 

4  0 

o 

o 

O' 

O' 

O'  O' 

o 

o 

O 

CO 

rH 

CO 

4 

UN 

UN 

0 

0 

ao 

O' 

O 

o 

rH 

rH 

rH 

o 

1  D 

rH 

iH  >H 

iH 

rH 

rH  rH 

cm 

CM 

o 

o 

CM 

CM 

CM 

CM 

CM 

o 

o 

COND. 

cm 

CO 

•H  CM  CO 

CO  CM 

CM 

CO 

CM 

2 

3 

2 

CM 

CM 

CO 

CO 

CM 

CM 

CO  CO 

co 

CM 

CM 

co 

CM 

CM 

rH 

CM 

rH 

CM 

CM 

CM 

U 

1  1  1 

1 

1  1 

1 

1 

1  1  1 

1 

1 

1 

+ 

1 

1 

1 

1 

1 

1 

l  1 

1 

l 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

! 

1 

1 

u 

H 

(N  rH 

1 — 1  rH  rH 

T - 1 

rH  rH 

rH 

rH 

rH  rH  rH 

rH 

rH 

rH 

rH 

i — t 

rH 

rH 

rH 

rH 

rH  rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

» — 1 

rH 

rH 

H 

Q 

0 

a 

CS 

o 

< 

z 

H 

rH  0 

r- 

ao 

rH 

4 

►  5 

5 

*■* 

'  | 
i 

co 

0  CO 

CO 

CM 

a 

1.1  z 

CO 

CO  CO 

CO 

CO 

o 

O 

CO 

CO 

co 

CO 

co 

CO 

CO 

o 

o 

CO 

O 

CO 

£ 

u  2 

r~-  r- 

C" 

r- 

r- 

Is- 

r- 

r- 

r- 

f" 

O' 

r- 

o- 

r- 

0- 

r- 

r- 

£ 

<  o 

CO 

CO  CO 

CO 

co 

CO 

CO 

CO 

co 

co 

CO 

CO 

co 

CO 

CO 

CO 

(O 

CO 

CO 

S 

“•  “ 

0 

0  0 

sO 

o 

o 

0 

0 

U5 

U) 

U) 

>0 

sO 

UN 

0 

0 

0 

0 

o 

OJ 

CO  CM 

4  CM  rH 

CM 

O  UN 

r- 

O 

UN 

OhH 

, _ i 

O 

CM 

co 

sO 

CM  ao 

O' 

CO 

CM 

UN 

CM  V0 

UN 

O' 

co 

O' 

rH 

O 

CO 

UN 

O  CM 

CM 

4 

CM 

UN 

0 

0 

4 

< 

u  w 

h- 

o 

o  o 

O  O  O 

o 

CO  CO 

co 

O 

CO 

O  CO  o 

o  o 

CM 

h- 

1 — 

rH 

o 

CM 

rH 

O 

rH 

rH 

rH 

CM 

rH  CM 

CM 

4 

4 

4 

UN 

UN 

rH 

rH 

rH 

UN 

UN 

UN 

UN 

rH 

rH 

rH 

CM 

>< 

2  Q 

ct. 

3 

3  3 

3  UJ  UJ 

UJ 

3  3 

3 

UJ 

3 

3  3  3 

3 

3 

3 

CC 

CC 

3 

3 

3 

3  3 

3 

3 

3 

3 

3  3 

3 

3 

3 

3 

3 

3 

3 

3 

LU 

3 

3 

3 

3 

3 

3 

3 

3 

o 

n  r>  n 

& 

Q. 

r- 

r-  0 

r-  co  co 

CO 

CM  rH  O 

ao 

r-H 

co  O  ao 

GO 

CO 

4  a 

CL 

CL 

r- 

r- 

O 

r- 

O 

O 

sO 

O' 

r-  co 

O' 

O' 

O' 

O 

co 

O' 

CO 

0 

r- 

O' 

rH 

O' 

rH 

co 

0 

r- 

CO 

£ 

H 

UJ 

o 

o  o 

o  o  o 

o 

rH  rH 

-H  O 

rH 

O  rH  O 

o  o 

rH 

UJ 

UJ 

UJ 

o 

o 

rH 

o  o 

rH 

rH 

O 

O 

o  o 

o 

O 

o 

rH 

o 

o 

o  o 

rH 

O 

rH 

o 

rH 

o 

O 

o 

rH 

3 

cc 

z 

z  z  z  z  z 

z 

z  z 

z 

Z 

z 

z  z  z 

z 

Z 

U) 

o: 

a: 

O' 

z 

z 

z  z  z 

z 

z  z 

z 

z  z 

z 

z 

z 

z 

z  z 

z 

Z 

z 

z 

z 

z 

z 

z 

z 

z 

UN 

UJ 

QC 

GC 

a: 

OH 

< 

< 

< 

< 

2S 

_J 

vO 

00  0 

O  CO  co 

o 

O' 

CO  CM  4 

co 

f'- 

O' 

-J 

-j 

_) 

U) 

o 

O' 

CO  co 

s£>  UN 

0 

r- 

rH 

CM 

ao 

CM 

co 

CM 

co 

r- 

O' 

0 

o 

u_ 

CO 

O  rH 

CM  CM  O 

o 

rH  rH  CM 

CM 

U_ 

u_ 

U- 

4 

o 

CM 

CM  CM 

CO 

co 

rH 

UN 

UN 

CO 

o 

o 

UN 

o 

CM 

CM 

CM 

ON 

4- 

0  0 

O  O 

O' 

O' 

O' 

O'  O'  O' 

o  o 

O 

rH 

CO 

4 

4  4 

UN  UN 

0 

0 

0 

CO 

O' 

o 

o 

O 

rH 

rH 

rH 

i—9 

o 

o 

rH  rH 

CM 

CM 

o  o  o 

o 

rH  rH 

CM 

CM 

(M 

CM 

CM 

CM 

CM 

o 

Z 

z 

z 

z 

Q 

1" 

Q 

O 

o 

Q 

o 

Q 

O 

Q 

Q 

Q 

> 

n 

lT\ 

m 

0  0 

UN  UN  0 

CM 

CO  CM 

4 

CO 

o 

ao  4  4 

O' 

UN 

o 

o 

o 

UN 

r*» 

CM 

CM  0- 

4  ^ 

O' 

CM 

O' 

4  O 

o 

CO 

UN 

CO 

o 

CO  O 

0 

o 

4 

0 

r-~ 

4 

4 

o 

ui 

w 

Z 

-t 

cm  o  4- 

iH  CM  <M 

CM 

CM  CO 

CM 

CM 

4 

CM  CM  CM 

CM 

CM 

UN 

co 

CO 

rH 

CM 

CM 

CO 

CM  (M 

rH 

UN 

rH 

CO 

co  4 

4 

4 

UN 

4 

rH  CM 

UN  O 

4 

o 

rH 

UN 

rH 

CO 

CO 

CO 

4 

m 

u 

u 

cm 

CO 

UN  4” 

4  0  0 

O 

O  O 

O' 

O' 

O' 

O'  O'  O' 

O 

O 

o 

rH  4 

vO  CO 

CO 

CO 

O'  O 

CM 

rH  CO 

4 

4  4 

4  UN 

UN 

UN 

0 

0 

0 

O' 

O' 

o 

O  O 

rH 

rH 

1 — 1 

rH 

O 

O 

z 

** 

rH 

-*  ^ 

rH  rH  rH 

rH 

rH  rH 

rH 

rH 

rH  rH  rH 

CM 

CM 

o 

O 

o 

o 

o 

O 

o 

o 

rH 

*■* 

rH  rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O 

UJ 

UJ  UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

LU 

O 

4- 

UN  O 

rH  0  0 

r-- 

4  O 

CM 

CM  CO 

v£)  CO  O' 

4 

o 

O  O 

o 

O' 

4 

rH 

4 

un  r~ 

4 

sO  vO 

rH 

o 

CO 

4 

4 

0 

CO 

O  UN 

00 

CO 

00 

CO 

rH  4 

4 

CO 

< 

CO 

UN 

O  rH 

rH  O  O 

o 

rH  rH 

O 

O  O 

o  o  o 

rH 

rH 

• — 1 

o  o 

o  o 

rH 

CM 

o 

rH 

4 

4  UN 

CM 

CM  CM 

CO 

CO 

co 

CO 

rH 

rH 

4  UN 

co 

UN 

UN 

4 

O 

CM 

CM 

CM 

rH 

V) 

O' 

CM 

4-  4- 

4  0  0 

o 

o  o 

O' 

O' 

O' 

O'  O'  O' 

o 

O 

o 

rH 

CM 

UN 

co 

ao 

CO 

O' 

O 

rH 

rH 

CM 

4 

4  4 

4 

UN 

UN 

UN 

0 

0 

0 

CO 

O' 

O' 

O' 

O 

rH 

rH 

rH 

rH 

o 

O 

rH  rH 

HHH 

rH  rH 

rH 

rH  rH  rH 

CM 

CM 

o 

O 

O 

O 

o 

o 

O 

O  rH 

rH 

rH 

,H  rH 

rH 

rH 

rH 

H 

rH 

•"* 

r*4 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

o 

£ 

Q 

0 

UN 

UN 

UN  UN 

UN  UN  UN 

UN 

UN  UN 

UN 

UN 

UN 

UN  UN  UN 

UN 

UN 

vO 

UD 

sO 

vQ 

NO 

UJ 

vO  U) 

lO 

sO 

vO 

0 

vO  sO 

vO 

vO 

>0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r- 

< 

< 

;  ^ 

CM 

CM 

CM  CM 

CM  CM  CM 

CM 

CM  CM 

CM 

CM 

CM 

<M  CM  CM 

«M 

CM 

CM 

<M 

CM 

CM  CM 

CM 

CM 

CM  CM 

CM 

CM 

CM 

CM 

cm  CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

u 

5 

NC 

Q  ^ 

nl  o 

v: 

a 

C 

O 

a 

> 

v: 

O 

a 

Q 

iL 

o 

O 

D 

< 

UJ  < 

<  UJ 

< 

UJ 

UJ  < 

UJ 

UJ 

U) 

o 

<  < 

< 

UN 

< 

LU 

UJ 

UJ 

< 

UJ 

UJ 

< 

— ! 

X 

UJ  _| 

X  UJ  UJ 

X 

UJ  UJ 

X 

UJ 

UJ 

UJ  IaJ  X 

X 

UJ 

UJ 

_J 

-J 

_J 

_J 

~> 

_J 

X 

X 

LU  UJ 

_J 

LU 

X 

UJ 

X 

UJ 

X 

UJ 

X 

UJ 

UJ 

UJ 

LU 

X 

LU 

_> 

< 

K 

a  uj 

t—  I  CL 

t— 

a  x 

1 — 

a 

X 

X  O-  i — 

»— 

X 

X 

UJ 

t— g 

UJ 

UJ 

UJ 

LU 

UJ 

♦— 

1 — 

CL  CL 

LU 

CL 

h- 

r-r 

CL 

* — 

X 

1- 

I 

s- 

X 

CL 

X 

X 

(— 

a 

_J 

e 

< 

a 

<  ^ 

< 

< 

^  < 

< 

Mi 

a 

CL 

Q 

Q 

o 

CL 

Q 

< 

< 

Q 

< 

CL 

< 

Z 

< 

< 

nL 

v: 

o 

2 

u  z 

suu 

2 

u  u 

2 

u 

V  ) 

uuz 

2. 

U 

o 

z 

Q. 

Z 

z 

z 

O 

z 

2. 

> 

V  U 

Z 

U 

2 

CL 

LJ 

> 

u 

2 

w 

3* 

LJ 

U 

W 

V  J 

2 

u 

m 

U 

<  UJ 

u  o  < 

U 

<  o 

LJ 

< 

o 

o  <  u 

U 

o 

o 

LU 

< 

UJ 

LU 

LU 

z 

LU 

U 

V 

<  < 

LU 

< 

LJ 

< 

< 

u 

o 

U 

O 

O 

< 

O 

O 

L  J 

< 

o 

3L 

U)  3 

X  J  un 

5. 

UN  _J 

2 

UN 

-J 

JiflZ 

2. 

-J 

_J 

3 

U 

3 

3 

3 

o 

3 

2 

2 

UN  10 

3 

UN 

2 

U 

UN 

2 

_J 

2 

-J 

2 

_J 

U) 

_J 

_J 

2 

UN 

X 

1  1  1  1 _ 1 _ 1 

u 

1 

LI 

i  i  i 

L  1 

II  2  1 

i 

i  i  i 

i  i 

i  i 

i  i  i 

1 

s 

SOLAR  FLARES 

MARCH  1962 


lllg 


u 

fL 

3 

U 

CO 

> 

o 

cc 

a. 

0 

z 

o 

& 

CO 

D 

O  O 

r*- 

O 

CM 

h-  r- 

CO 

CO 

O 

O' 

O 

CO 

4 

O' 

0 

0 

1  MAX 

i  ; 

r— 4  O 

r— 4 

rH 

fM 

CM 

rH  rH 

rH 

CM 

rH 

r-H 

rH 

<M 

rH 

C0 

ao 

o 

ao 

rH 

3 

£ 

WIDTH 

Ha 

• 

• 

rH 

co  o 

o 

o 

o  o 

in 

rH  n- 

m 

0 

O  O 

O 

O 

O  ao 

xO 

xO 

O 

OOO 

z 

co  m 

CO 

m 

4 

CO 

fM 

0 

in  4 

CO 

r- 

UN 

r-  in 

UN 

CO 

O  O' 

rH 

CO 

O 

O  cm  xO 

Sri 

cc 

<  ® 

•  ® 

• 

© 

© 

o 

• 

a  9 

• 

• 

« 

®  © 

• 

« 

•  • 

e> 

• 

•  •  • 

S 

£ 

U  Q 

rH 

»H 

rH 

rH 

rH  rH 

rH 

rH 

CO 

co  4  co 

D 

< 

u 

rH  O 

o 

O  CM 

o  o 

rH 

rH 

CO 

r*»  O' 

0 

rH 

rH 

O 

0  0 

O  O  fM 

O 

0  r- 

CO 

ao 

CM 

O  O 

co  co 

fNJ 

4  r- 

CO 

fM 

fM 

CO 

in 

CO  CM 

CM 

fM 

O' 

CM 

4  CM 

fM  UN  r- 

xO 

4  CD 

UN 

>0 

UN 

r-  D 

< 

3  Q 

• 

• 

« 

« 

• 

•  • 

£ 

<  or 

CO 

CO 

f'- 

CO 

in 

vO 

CO 

4  U) 

4  co 

CM 

CO 

co 

ao 

O'  ao 

r-4 

O 

CM  fM 

CO 

rH 

in 

rH 

«-•  0  4  co 

4 

4 

CM 

CO 

4  co 

2 

f- 

xO 

r-4 

CO  co 

4 

CO 

in 

r" 

r-  co 

CO  O 

O 

rH 

UN 

UN 

O  rH 

1  3 

fNJ 

fM  fM 

r-H 

rH 

rH  CM 

CM 

fM 

O 

O 

rH  rH 

OBS. 

COND. 

r-4  fNJ 

<NJ 

fM 

CM 

rH 

CO 

to 

CO 

CO  co 

rH 

CO 

CO 

rH 

CM  CM 

rH  rH  CO 

rH 

rH  (O 

CO 

co 

CO 

rH  CM 

• 

u 

1 

I  1 

1 

1 

1 

1 

1 

1 

, 

l  1 

I 

1 

I 

1 

1  1 

1  1  1 

1 

1  1 

1 

< 

| 

+ 

1 

d 

< 

H 

1 — 1 

r— 4  r— 4 

r— 4 

r-4  r-4 

rH 

rH 

rH 

rH 

rH 

1 — 1  rH 

rH 

rH 

rH  rH 

H  rH  rH 

rH  rH 

*“* 

rH 

rH  rH 

*“• 

rH  rH  rH 

o 

O 

O 

Ct 

OOO 

z 

H 

>0 

r- 

UN 

xO 

L-  xO  CM 

►  *  o 

Q  H 

1  1 

£ 

fM 

h-  rH  CO 

l 

LJ  2 

CO 

CO 

o 

1"- 

CO 

O' 

co 

CO 

CO  O' 

CO 

O 

CO 

fO 

CO  O  O 

£ 

n  o 

r- 

r- 

r'- 

s0 

r- 

r- 

r-  xO 

r- 

h* 

r- 

f  r-  r- 

£ 

<  o 

co 

co 

co 

co 

co 

CO 

CO 

CO 

co  <0 

co 

CO 

co 

CO 

CO  (O  CO 

£ 

“• » 

vO 

>0 

o 

vO 

vO 

sO 

NO 

U) 

xO  vO 

x0 

xO 

X0 

vO 

x0  x£>  x0 

o 

r\j 

r-  r- 

o 

O'  r-4 

o  o 

fM 

O 

O' 

r-  m 

r- 

m 

CO 

UD 

0  -o 

xO  O  O 

O 

ao  CD 

O' 

UN 

0 

O  rH 

ao 

CO 

to  ao  O' 

< 

ua  w 

xO 

4— 

CO  CO 

CO 

co  4 

4-  1— 

CO 

in 

4 

i — 

4— 

1— 

4- 

4— 

O' 

4- 

4— 

4—  4- 

sO 

s0  v0 

00 

vO 

UJ 

vO 

O'  xO 

vO  O'  O' 

O' 

x0  r- 

xO 

r- 

O' 

r-  r- 

r'- 

r- 

f —  l — 

X 

£  Q 

3 

cc 

3  3 

3 

3  J 

a  a 

UJ 

3 

3 

ct 

QC 

CC 

CL 

a 

2 

a: 

CC 

CC  CC 

3:  3 

3 

3 

3  3 

3  i  3 

* 

3  3 

3 

3 

3 

3  3 

3 

3 

3  3  3 

o 

0-0 

00000 

a 

OOP 

£ 

rH 

Q. 

r- 

r- 

xO  CO 

cl  d 

O' 

O' 

O 

CL 

a. 

a 

a 

CL 

O'  CL 

0. 

cl  a. 

rH 

cm  n- 

O' 

r- 

CO 

r- 

cm  ao 

r-  O' 

O' 

f-  co 

ao 

0 

ao 

O'  (D 

O 

CM 

co  0  0 

H 

rH 

UJ 

o  o 

o 

o  o 

UJ  UJ 

o 

o 

rH 

UJ 

UJ 

UJ 

LU 

UJ 

O  UJ 

UJ 

UJ  UJ 

rH 

rH  O 

rH 

0  0 

0 

rH  O 

O  rH  rH 

rH 

O  0 

O 

rH 

O 

O  O 

rH 

rH 

O  rH  rH 

Z  Ct 

z  z 

z 

z  z 

cc  cr 

z  z 

z 

cc 

CC 

a 

cc 

cc 

z 

cc 

cc 

cc  cc 

z 

z  z 

m  z 

z 

z 

Z  Z 

z  m  m 

in 

z  z 

Z 

z 

Z 

z  z 

z 

z 

z  z  z 

ce 

a:  cc 

a 

cc 

cc 

cc 

cc 

cc 

cc 

cc  cc 

< 

<  < 

< 

< 

<  < 

< 

< 

< 

<  < 

_j 

fNJ  CO 

CO 

r- 

-i  _) 

in 

F'- 

_j 

-I 

_i 

-J 

_J 

CO 

_j 

-1 

_)  _J 

co 

m  r- 

O' 

O' 

(O 

4  co 

4  CO  O' 

fM 

ao  in 

CO 

O' 

CO 

<  < 

Lu 

■—4  r— 4 

o 

fM 

LL  U. 

rH 

CO 

u 

Li_ 

Ll 

Ll 

0 

Ll 

U- 

Ll  Ll 

CO 

0  CM 

0 

CM 

rH 

rH  O 

4  co  co 

4 

<r  un 

rH 

4 

(N 

£  z 

vO  o 

rH 

fO 

CO 

fO 

4 

4 

in  in 

'O 

r- 

r- 

r-  ao 

co  0  0 

0 

rH  rH 

CM 

CM 

UN 

o 

r-4  r-4 

fNJ 

fM 

o  o 

rH 

fM 

O  O 

O 

O  O 

rH 

O 

000 

rH 

rH  rH 

rH 

rH 

rH 

rH  rH 

rH  cm  fM 

fM 

cm  cm 

CM 

CM 

O 

z 

z  z 

z 

z 

z 

z 

z 

Z 

z 

z  z 

Q 

£ 

a 

D 

o 

o 

cs 

Q  O 

0 

O 

Q 

a 

0 

D 

D 

> 

-J 

CM 

m 

4  -4 

r- 

4  fM 

m  m 

o 

o 

O' 

in 

m 

m 

0 

m 

m 

m 

0  0 

vO 

nO  CO 

CO 

'O 

CO 

vO 

UN  fM 

x0  O  4 

O 

fM  CO 

4 

r- 

O 

CM  O 

xO 

CM 

r-  0  un 

Li 

w 

z 

<N 

4 

r-i  CM 

r— 4 

CO  CO 

4  4 

o 

CM 

CO 

rH 

4 

rH 

CO 

4 

CM 

4 

rH 

CO  0 

4 

rH  4 

rH 

cm  in 

CO 

CO  rH 

UN  UN  UN 

UN 

0  0 

CM 

UN 

4 

4  UN 

4  rH 

UN  0  O 

m 

uJ 

CO 

fvj 

O  sO 

r-4 

CO  CO 

CM  CO 

n 

00 

CO 

vO 

r- 

O' 

CM 

CO 

4 

CM 

0 

CM  4 

4 

in  in 

O 

v0  r- 

h- 

r-  ao 

CO  O  O 

O 

<M  CM 

CM 

CM 

UN 

UN  CO 

ao 

O' 

O  rH  CM 

O 

> 

z 

o 

*“* 

rH  rH 

CM 

fM  <M 

r-H  r-4 

rH 

rH 

CM 

O 

0 

O 

*“* 

rH  CM 

0 

rH 

rH  rH 

rH  rH 

rH  fM  fM 

fM 

CM  CM 

CM 

CM 

O 

O  O 

O 

0 

rH  rH  rH 

LU 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

LU  LU 

UJ 

UJ 

LU  UJ  UJ 

4 

in 

O  r— 4 

r- 

O  sO 

o  m 

cm  in 

0  in 

O 

O 

in 

4  O 

0  m  0 

CD  CO 

m 

4 

rH 

r- 

O'  4 

fM  fM  4 

fM 

r"  xG 

O 

UN 

CO 

00  UN 

0 

CM 

O  4  CO 

r— 4 

4- 

rH  r— 4 

o 

fM  CM 

CO  r— 4 

CM 

rH 

CO 

0 

4 

O 

CO 

4 

O 

0 

0 

4  co 

CO 

in  cm 

in 

O  UN 

0 

O  O 

4  co  co 

4 

CO  4 

• — i 

4 

rH 

CO  CO 

4 

O 

4  4  co 

So 

CO 

O' 

UJ  vO 

rH 

CO  CO 

xO  co 

4  00 

fO 

rH 

x£> 

O' 

rH 

fM 

4 

fM 

O  r-4  CO 

4 

4  m 

in 

s0 

r- 

r-  ao 

ao  O  O 

O 

rH  rH 

CM 

CM 

UN 

UN  CO 

co 

O' 

O'  O  rH 

O 

o 

r-t  rH 

CM 

CM  CM 

O  rH 

rH 

<M 

O  O 

0 

rH 

rH 

rH 

CM 

O 

O  rH 

^  *-* 

*“* 

rH  rH 

rH  CM  CM 

fM 

CM  CM 

CM 

CM 

O 

O  O 

O 

0 

O  rH  rH 

H 

a 

'O 

r- 

n- 

r-  r- 

r- 

r-  r- 

CO  CO 

CO 

00 

C0 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O 

O  O 

O 

O  O 

0 

0 

O 

0 

O  O 

000 

O 

O  O 

O 

O 

rH 

rH  rH 

rH 

rH 

rH  rH  rH 

< 

< 

Ch 

fNJ 

f\i 

CM  fNJ 

fNJ 

fM  CM 

fM  CM 

fM 

CM 

fM 

fM  fM 

CM 

fM 

CM 

fM  CM 

co 

CO  CO 

CO 

CO  CO 

CO 

CO 

CO 

CO 

(O  to 

CO  CO  CO 

CO 

CO  CO 

CO 

CO 

CO 

CO  CO 

fO 

CO 

co  co  co 

u 

5 

\C 

O  Z 

NZ 

NL 

Mf 

0 

a 

2Z 

z 

z 

CC 

< 

UJ  < 

< 

< 

< 

<  < 

< 

< 

LU 

< 

UJ 

< 

< 

< 

< 

< 

m  in 

_l 

UJ  X 

X 

UJ  lO 

X 

X 

LU 

LU 

UJ 

UJ  UJ 

X 

UJ 

LU 

X 

UJ  X 

X  X  UJ 

UJ 

X  LU 

UJ 

UJ 

m 

in  _j 

-I 

UJ 

Q.  4- 

4- 

X  < 

4- 

1— 

a 

CL 

a 

CL  CL 

4— 

CL 

a 

4- 

X  4- 

4-4-0. 

X 

4-  CL 

a 

a 

< 

<  UJ 

LU 

LU  — <  *-h 

CC 

O 

< 

< 

^  2: 

< 

< 

< 

< 

^  < 

<  < 

±c 

< 

X 

X  0 

< 

Q 

oo:  a 

z 

U  X 

2 

u  O 

2. 

2. 

u 

U 

u 

U  W 

S’ 

VJ 

u 

2. 

U  X 

X  X  u 

w 

X  u 

u 

u 

0 

0  z 

CC 

Z 

z  cl  a 

LU 

<  L» 

U 

o  ^ 

O 

U 

< 

< 

< 

<  < 

< 

< 

W 

O  K) 

u  u  < 

0 

u  < 

< 

< 

iZ  UJ 

LU 

LU 

LU  <  < 

3 

m  x 

2. 

_j  — . 

2. 

X 

in 

if) 

in 

m  in 

X 

m 

m 

21 

-J  X 

x  x  m 

-J 

x  m 

c0 

m 

—  3 

z 

3 

3  U  U 

> 

u 

u 

u 

LU 

u 

u 

u 

Illh 


W 

Q 

< 

^  CQ  W  H 

2-.o  z  z  , 

pi  W  ^  H  ti]  J 

H  W  D  S  W 

Z  H  <  S  P 

N  U  J  a  U  <2 

^  <  <  o  <:  n 

Z  co  co  co  H  3 


a  S  5 


•  CO 
Z  3 
H  U 


<  <d  “ 

CO  CL. 

Z>  <  '  — 1 

I  O  H  w 

M  -gig 

m  O  <  I 

<  H  >  > 

3  O  UJ  U  co 

<  »-<  m  O  1 

Z  k  *2  :*C 


cq  co 
Z  O  <* 

¥  5? 

h  3 


co  O 
CQ  Z 

o  w 


>-  >H  a;  2  w 
J  J  co  2  u 

<  <  CO  w  z 
H  H  Z  W  O 
MM  S  Z 

►  e>P 

-  -  M  CO 

M  M  M  Z  Otf 
02  W  <  W 
a,  cl,  g  >h  rc 

<  <  M  O 

O  U  w  OS 


w  § 


g  8 

5  3  H 

SO  w 

N2  &, 

H  <  < 

<  CO  O 


U,  co  O 
w  JP 

M  M  'CxJ  P 

oc  oc  z  co 

CL,  CL,  M  DC 

<  <  os  y 

UUUI 


CO  Z 

w  w 

3  O 

-J  DC 

<c  w 

>  CL, 

J  H 
-J  o 
c  Z 


SEE  DESCRIPTIVE  TEXT  PUBLISHED  NOVEMBER  19bl  FOR  DEFINITION  OF  CORRECTED  AREA  VALUES  LISTED  FOR  CLIMAX,  HAWAII,  LOCKHEED  AND  SACRAMENTO  PEAK. 
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INTERVALS  OF  NO  FLARE  PATROL  OBSERVATIONS 


DECFMBER  1961 
HOUR-UT 

2  3  4  5  6  7  8  9  10  I  I  12  13  14  15  16  17  18  19  20  21  22  23 


ons  include: 


COMMERCE  -  STANOAROS  -  BOULDER 


mani 

ta 


1 


Capetown 

Honolulu 

Kiev  KO 

Meudon 

Nizmir 

Uccle 

Capri  (Swedish) 

Herstmonceux 

Kodaikanal 

Mitaka 

Ondrejov 

Voroshi 

Climax 

Huancayo 

Lockheed 

Moscou 

Sacramento  Peak 

Wende Is 

Crimee 

Ikomasan 

McMath-Hulbert 

Nizamiah 

Tachkent 

IONOSPHERIC  EFFECTS  OF  SOLAR  FLARES 


III1 


SHORT  WAVE  RADIO  FADEOUTS 
SUDDEN  COSMIC  NOISE  ABSORPTION 
SUDDEN  ENHANCEMENTS  OF  ATMOSPHERICS 
SUDDEN  PHASE  ANOMALIES 
SOLAR  NOISE  BURSTS  AT  18  Me 

FEBRUARY  1962 


FEBRUARY 

1962 

UNIVERSAL  TINE 

SWF 

IMPORTANCE 

WIDE 

STATIONS 

KNOWN 

FLARE 

START 

ENO 

MAX 

TYPE 

IMP 

ABS 

SCNA 

SEA 

SPA 

BUR 

SPREAD 

INDEX 

r°i 

0333 

0421 

0343 

2 

5 

TY  TA 

0333E 

L01 

0336 

0401 

s  1  + 

5 

OK  CA  TO 

r°i 

0553 

0623 

0600 

1 

1 

TY 

0550E 

Loi 

0554 

0613 

SL  1- 

1 

OK 

01 

0650 

0742 

0654 

1 

1 

TY 

0647E 

r01 

1634 

1735U 

1642 

2 

3 

A5  A1  A 9 

1634 

L01 

1640 

s  1 

4 

MC  BE  HU  PR  WS 

r01 

1656 

1738 

1704 

1  + 

3 

A  9  A 1 

1655 

Loi 

1657 

1720 

s  1  + 

5 

MC  BE  BO  FM  HU  MC  PR  WS 

1634 

* 

01 

1815 

1850U 

1830U 

2 

3 

A5  A 1 

1818 

[04 

1526 

1640 

1546 

34 

BO 

1508 

L04 

1535 

1615 

1545 

1  + 

5 

A 5  A 1  NE 

04 

1728 

1810 

1733 

9 

BO 

1726 

06 

2211 

2213 

1 

5 

HA  BO 

17 

1940 

2100 

16 

B0  + 

19 

1245 

1355 

SL  2 

5 

HU  PR  SW 

1304E 

r2° 

0554 

0613 

S  1 

4 

OK  CA 

055C 

1-20 

0557 

0630 

0606 

1 

5 

TY  TA 

r21 

2159 

2201 

1 

5 

HA  BO 

2158E 

L21 

2206 

2209 

1 

5 

HA  BO 

22 

1410 

1438 

SL  1 

4 

HU  PR 

+ 

r  23 

1750 

1950 

1847 

35 

2 

5 

BO  HA  MC 

1746 

* 

-23 

1810 

1940 

1830 

20 

BO+ 

-23 

1815 

1950 

SL  3- 

5 

MC  BE  BO  FM  HU  PR  WS 

L23 

1816 

2000 

2 

4 

BO  MC 

24 

0915 

0940 

2 

3 

JU  KU 

0918E 

24 

1033 

1103 

2 

1 

KU 

1029E 

24 

1 146 

1211 

2 

1 

KU 

27 

2233 

2300 

2240 

1 

1 

TY 

27 

2300 

2318 

2308 

1 

1 

TY 

2300 

r28 

0644 

0716 

S  2  + 

5 

OK  CA  TO 

0650E 

L28 

0649 

0754 

0700 

— 

_ 

2 

5 

TY  NE 

COMMERCE  -  STANDARDS  BOULDER 


+  =  No  known  flare  patrol 

*  =  Sudden  Enhancement  of  Signal  18  kc  -  NBA  observed  by  A5. 
JU  =  Juhlesruh,  G.D.R. 


IVa 


SOLAR  RADIO  EMISSION 
OUTSTANDING  OCCURRENCES 

MARCH  1962 


ARO-OTT  AWA 


2800  MC 


MARCH 

TYPE 

START  UT 

DURATION 

MAXIMUM 

REMARKS 

1962 

HRS 

NINS 

TIME  UT 

PEAK 

MEAN 

MAX 

FLUX 

FLUX 

l 

3 

Simple  3 

1255 

55 

1318 

3 

1.5 

l 

3 

Simple  3  A  f 

1529 

6 

31 

Inde t . 

7 

5 

2 

S imp le  2  f 

1530 

1.2 

1530.6 

30 

3 

6 

Complex  f 

1635 

22 

1642.5 

425 

81 

4 

Post  Increase 

28 

8 

4 

1 

Simple  1 

1844 

0.9 

1844.3 

1 

0.5 

1 

S imp le  1 

1845.2 

1 

1845.5 

3 

1.5 

L 

Simple  1  f 

1924.5 

4.5 

1926 

3 

1.5 

1 

Simple  1 

1953 

3 

1955.2 

2 

1 

1 

Simple  1 

2034.3 

3.7 

2035 

3 

1.5 

13 

6 

Complex  f 

1447.5 

19.5 

1450.5 

470 

85 

4 

Post  Increase  A 

6 

23 

12 

5 

6 

Complex  f 

1517.3 

4.2 

1520 

3 

1.5 

1 

Simple  1 

1605 

14 

1608.5 

6 

3 

17 

3 

Simple  3  A 

1939 

1 

41 

2000 

2 

1 

1 

Simple  1 

1939 

3 

1940.2 

6 

1.8 

18 

3 

Simple  3  A  f 

1340 

4 

00 

1533 

7 

4.5 

2 

S imp le  2  f 

1450 

21 

1457 

45 

6 

18 

Record  Incomplete  A 

1802 

>4 

38 

Indet . 

10 

Maximum  flux  reached  during 
this  period. 

1 

S imp le  1 

1911.3 

2.4 

1912.1 

3 

1.5 

1 

Simple  1  f 

2102.3 

3.2 

2104 

3 

1.5 

19 

Rise  A 

1338 

13 

Level  rose  and  remained  at  a 
higher  level  than  previously 
throughout  balance  of  the  ob¬ 
serving  period. 

Maximum  flus  reached  during 
this  period. 

2 

S imp le  2 

2120 

1 

2120.7 

20 

10 

22 

3 

Simple  3  A 

2132 

26 

2145 

6 

4.7 

2 

Simple  2 

2136 

7 

2138 

18 

9 

22 

Record  Incomplete 

2214 

> 

36 

2230 

35 

Maximum  flux  reached  during 
this  period 

23 

3 

Simple  3  A 

2110 

35 

2127 

3 

1.5 

2 

S imp le  2  f 

2117.5 

6.5 

2119.5 

34 

17 

24 

1 

Simple  1 

1323 

4 

1324.5 

2 

1 

24 

3 

Simple  3 

1353 

16 

1354 

4 

2 

25 

3 

Simple  3  A  f 

bl208 

>  4 

40 

1425 

16 

_ 

2 

Simple  2 

b  1208 

>4 

1209.5 

9 

1 

Simple 

1223 

4 

1224 

4 

2 

2 

Simple  2 

1234 

12 

1237 

90 

13 

1 

S imp le  1  f 

1357 

5 

1358.5 

5 

2.5 

25 

3 

Simple  3  f 

1901 

29 

1907 

3 

1.5 

27 

2 

Simple  2  f 

1448.3 

4.7 

1450 

9 

5 

30 

1 

S imp le  1 

2211.5 

2 

2212.5 

2 

1.3 

HOURS  OF  OBSERVATION:  JANUARY,  FEBRUARY,  MARCH  1962 
OBSERVING  PERIOD: 

January  13:30  UT  -  21:30  UT  (approx) 

February  12:45  UT  -  22:00  UT  (approx) 

March  12:10  UT  -  22:40  UT  (approx) 

with  the  following  exceptions: 

February  6  -  no  observation  16:05  -  16:45 

18;20  -  20:00 
20:25  -  Sunset 

13:30  -  15: 10 


February  7  -  no  observation 


SELECTED  2800  MC/S  SOLAR  NOISE  BURST 
OTTAWA,  CANADA 


IVb 


FLUX 


SOLAR  RADIO  EMISSION 
INTERFEROMETRIC  OBSERVATIONS 


IVc 


SOLAR  RADIO  EMISSION 
MARCH  1962 


BOULDER 


108  Me. 


Mar. 

1962 

Type 

Start 

UT 

Time  of 
Maximum 

UT 

Duration 

Minutes 

Intensity 

1 

9a 

1636.5 

~  1645 

12.0 

3 

i 

9b 

1648.5 

- 

52 

1 

1 

3 

2033.5 

2034.2 

1.5 

2 

2 

3 

1353.5 

1354.2 

1.0 

2 

2 

3 

2342.2 

2343.0 

2.5 

3 

3 

7 

1514 

1601 

86 

1 

12 

3 

1336.0 

1336.5 

1.0 

2 

13 

8 

1450 

1452.3 

22 

2 

16 

3 

1936.8 

1937.0 

0.7 

2 

17 

1 

1558.0 

1640.5 

65 

2 

17 

2 

2302.1 

2303.1 

2.4 

2 

17 

9a 

2306.2 

2307.5 

5.0 

3 

17 

9b 

2315 

2350 

79.0 

2 

18 

3 

1419.9 

1420.0 

2 

3 

20 

3 

1408 . 1 

1408 . 8 

1.1 

1 

20 

3 

1707.9 

1708.0 

1.1 

2 

22 

3 

1426.5 

1426.9 

1.5 

2 

22 

3 

1559.6 

1600.5 

1.0 

2 

22 

3 

1605.0 

1605.0 

1.0 

3 

22 

2 

1738.1 

1738.9 

3.0 

2 

22 

3 

1957.3 

1957.3 

0.8 

3 

22 

3 

2300.7 

2301.5 

1.0 

2 

22 

3 

2302.4 

2303.7 

2.2 

3 

24 

3 

2134.5 

2135.1 

1.0 

2 

25 

3 

1906.1 

1906.2 

1.8 

2 

26 

2 

1423.6 

1425.9 

5.8 

2 

COtOCJKE  -  STANDARDS  -  BOULDER 


NOMINAL  TIMES  OF  OBSERVATION 

MARCH  1962 


BOULDER 


108  Me. 


Mar . 
1962 

U.T. 

Mar . 
1962 

U.T. 

i 

1339-0016 

16 

1316-0032 

2 

1337-0017 

17 

1314-0033 

3 

1336-0018 

18 

1312-0034 

4 

1334-0019 

19 

1311-0035 

5 

1333-0020 

20 

1309-0036 

6 

1331-0021 

21 

1307-0037 

7 

1330-0022 

22 

1306-0038 

8 

1328-0023 

23 

1304-0039  I  1955-2200 

9 

1327-1600; 

24 

1303-0040 

1650-0024 

25 

1301-0041 

10 

1320-0025  I  1320-0025 

26 

1259-0042 

11 

1645-0026 

27 

1258-0043 

12 

1322-0028 

28 

1256-0044 

13 

1320-0029 

29 

1254-0045 

14 

1319-0030 

30 

1253-0046 

15 

1317-0031 

31 

1251-0047 

COMMERCE  -  STANDARDS  -  BOULDER 


IVe 


SOLAR  NOISE  BURSTS 


MARCH  1962 

BOULDER  108  Me. 


MARCH  17,  1962 


SOLAR  RADIO  EMISSION 
SPECTRUM  OBSERVATIONS 

MARCH  1962 

HAO  BOULDER  7.6-41  MC 


Date 

1962 

Bursts 

Frequency 
Range  (mo) 

Date 

1962 

Burste 

Frequency 
Range  (me) 

Type 

Tims  (U.T.) 

Inten¬ 

sity 

Typ® 

Time  (tJ.T.) 

Inten¬ 

sity 

1  Mar 

m 

153U  .30-1531  .U5 

1- 

21  -  Ul 

15  Mar 

in 

180U.15-180U.U5 

1- 

23  -  Ul 

in 

1SU7-1SU8.1S 

1+ 

21  -  Ul 

III 

1956.30-1957.15 

1+ 

23  -  Ul 

in 

1607.30-1608 

1 

2U  -  35 

III 

21U6.30-21U6.U5 

1- 

2U  -  39 

III 

1621.30-1622.15 

1+ 

22  -  Ul 

in 

2221.30-2222 

1 

26  -  36 

rn 

1625-1626.30 

2 

16.5-Ul 

in 

2233.U5-223U.30 

1- 

2U  -  UO 

m 

1631*. 30-1635 

1 

2U  -  Ul 

m 

2307.15-2307.30 

1 

25  -  Ul 

11 

al637.l5,*>l6la.3o- 

3+ 

12  -  Ul 

16 

continuum 

1921.15-1930.U5 

1+ 

n  -  ui 

1705 

in 

192U.U5-1926.30 

2 

12  -  Ul 

IV 

1700-2005 

2 

22  -  Ul 

in 

2255-2256 

1- 

25  -  Ul 

m 

1707.15-1709.15 

1+ 

15.5-Ul 

m 

2309-230945 

1 

29  -  a 

in 

19l6.U5-1917.li5 

1+ 

22  -  Ul 

in 

2U10.30-2U10.U5 

1- 

31  -  a 

m 

1953.30-19SU.15 

1 

18.5-U1 

17° 

in 

1U22.15-1U22.30 

1- 

25  -  37 

ocntirruum 

2000-2355 

1- 

2U  -  Ul 

m 

1U23.30-1U2U 

1 

22  -  a 

m 

2028 .30-2029 .15 

1- 

2U  -  Ul 

ni 

1533.15-153U.15 

1+ 

23  -  a 

in 

2035.30-2036 

1- 

23  -  3U 

in 

1558.15-1559.15 

1- 

26  -  a 

in 

2108-2108 .U5 

1 

19  -  Ul 

in 

1608.30-1609 

1 

29  -  a 

m 

2157-30-2159 

1- 

22  -  Ul 

in 

1609.30-1609.U5 

1- 

29  -  a 

in 

2207.30-2208 

1 

25  -  3U 

in 

1610-1610.15 

1 

27  -  a 

m 

23U0-23U0.15 

1 

22  -  Ul 

in 

162U.30-1625 

1- 

22  -  a 

in 

2350.30-2352 

1- 

25  -  Ul 

in 

1638-16U2.30 

1 

19  -  a 

2 

continuum 

D135U-1500 

1- 

27  -  Ul 

in 

16U3.U5-16UU.15 

1 

32  -  a 

in 

135U-135U.U5 

1- 

2U  -  Ul 

in 

16U5.15-16U5.U5 

1- 

26  -  37 

in 

1356-1356.30 

1- 

2U  -  Ul 

in 

1653.30-165U.15 

1 

21  -  37 

in 

1U02.30-1U03 

1 

21  -  39 

m 

1721.l5-172l.US 

1- 

2U  -  a 

in 

1U07-IU08 

1- 

23  -  Ul 

in 

1725-1725.30 

1- 

25  -  a 

m 

1505.30-1506 

1- 

25  -  Ul 

ni 

1837.15-1839 

1+ 

12  -  a 

m 

18U9.30-1850.30 

1 

19  -  Ul 

in 

1931.30-1932 

1- 

27  -  3U 

m 

2000.15-2000.U5 

1- 

29  -  Ul 

in 

2001.30-2002.15 

1- 

23-37 

m 

2337.30-2338 

1- 

25  -  Ul 

m 

2002.30-2003 

1 

3 

o 

C\J 

m 

23U2.15-23U5 

1+ 

22  -  Ul 

in 

2003.30-200U.15 

1- 

2U  -  38 

in 

23U5.30-23U5.U5 

1 

23  -  Ul 

OOTitinuum 

2100-2UOO 

1- 

23  -  Ul 

m 

23U6-23U6.15 

1- 

2U  -  Ul 

in 

21U2.30-21U3 

1 

26  -  Ul 

m 

2356.30-2357.15 

1- 

23  -  uo 

HI 

21U6.U5-21U8.U5 

1 

2U  -  a 

U 

m 

1551.30-1551.U5 

1 

29  -  38 

in 

2207-2208 .U5 

1 

19  -  36 

continuum 

1850-1925 

1- 

2U  -  Ul 

in 

222U.30-2225 

1+ 

21  -  a 

in 

1955.15-1956.30 

1 

22  -  Ul 

in 

2306.30-2306.u5 

1+ 

22  -  37 

HI 

1958-1959.30 

1+ 

n  -  ui 

in 

2307-2311 

2 

iu.5-a 

in 

2055.30-2056 

1 

21-38 

in 

2U29.30-2U30 

1- 

25  -  Uo 

5 

in 

l6o8.l5-l6o8.U5 

1- 

29  -  Ul 

in 

2UU2.30-2UU3 

1+ 

23  -  a 

in 

16U5.U5-16U6.15 

1 

21  -  Ul 

18 

ni 

1U20.15-1U21.30 

1+ 

21  -  a 

ni 

180U.U5-1805 

1- 

25  -  35 

continuum 

bl52U-1700 

1- 

22  -  a 

m 

19U5-19U6.U5 

1+ 

21  -  Ul 

continuum 

2125-2UU0 

1- 

25  -  Ul 

in 

2152.15-2153 

1 

19  -  Ul 

19 

continuum 

bl52U-2U00 

1- 

2U  -  a 

6 

in 

2312.30-2312.U5 

1- 

22  -  Ul 

ni 

1650.30-1651.15 

1+ 

7.6.  a 

8 

m 

1532.U5-1533.15 

1- 

23-38 

in 

1955.U5-1956.30 

1+ 

25  -  a 

10 

m 

1622.15-1622.30 

1+ 

27  -  Ul 

20 

continue 

bl?28»2USO 

1- 

2U  -  a 

11 

m 

1627.U5-1628.15 

1- 

18  -  3U 

III 

1838.15-1838.U5 

1+ 

2U  -  a 

in 

1828-1828.15 

1- 

28  -  Ul 

in 

2033-203U.15 

1+ 

12  -  a 

oontinuum 

1935-2115 

1- 

19  -  Ul 

hi 

2338.30-2339 

1+ 

23  -  Ul 

ni 

201U.30-201U.U5 

1- 

29  -  la 

in 

2358-2359 

1+ 

2U  -  a 

nr 

2103.U5-210U.15 

1- 

22  -  35 

21 

continuum 

bl535-2U35 

1- 

26  -  a 

12 

continum 

2359-2U10 

1- 

2U  -  Ul 

III 

1810.U 5-1812. 15 

1+ 

13  -  a 

13 

in 

151u.30-1518.30 

1- 

21  -  la 

m 

l85o.U5-i85i.U5 

1+ 

13  -  Ul 

continuum 

1519-1550 

1- 

22  -  Ul 

III 

2123.15-2123.30 

1+ 

2U  -  a 

in 

1631.15-1631.u5 

1 

21  -  Ul 

ni 

2300-2300.15 

1+ 

2U  -  a 

m 

1737.15-1737.U5 

1- 

23  -  1a 

22“ 

III 

1U26.30-1U27.15 

1+ 

21  -  a 

in 

1832.U5-1833 

1 

23  -  Ul 

in 

1U32.30-1U33 

1 

26  -  a 

15 

in 

1335-1335.30 

1- 

25  -  Ul 

in 

1U52-1U52.15 

1 

27  -  Ul 

in 

1530-1530.15 

1- 

30-  Ul 

continuum 

bl505-2UU5 

1- 

2U  -  a 

m 

1537.15-1537.U5 

1- 

2U  -  Ul 

m 

1509.15-1510 

1+ 

27  -  a 

COMHEWCg  -  tT&MQAAM  •  BOULOCR 

C  X3  / 

“  many  faint  type  Ill's  not  reported  -  no  observations  2210-2253  * 


IVg 


SOLAR  RADIO  EMISSION 
SPECTRUM  OBSERVATIONS 


MARCH  1962 

HAO  BOULDER 


7.6-41  MC 


Date 

1962 

Bursts 

Frequency 
Range  (ms) 

Date 

1962 

Bursts 

Frequency 
Range  (me) 

Type 

Time  (U.T.) 

Inten¬ 

sity 

Type 

fine  (D.T.) 

Inten¬ 

sity 

22  Har 

in 

161*3  .30-1614*.  15 

1+ 

25-1*1 

21*  Har 

m 

2151*-2151*.30 

1 

21  -  Ul 

ni 

1732-1732.30 

1 

12-1*1 

in 

2158.15-2159 

2 

21  -  Ul 

m 

1735-1738 

1 

12-1*1 

m 

2159-2200 

1+ 

16.5-U1 

in 

1738.15-1739.1*5 

1 

12-1*1 

m 

2513.1*5-2511* 

1 

26  -  Ul 

m 

171*0-171*2.15 

1 

12  -  la 

25 

m 

I6n.l*5-l6l2 

1+ 

2U  -  Ul 

hi 

2351.15-2355 

1+ 

22  -  1*1 

ni 

1617.1*5-1618 

1 

2U  -  Ul 

23 

soctinuum 

1523-151*7.30 

1 

22  -  ia 

ni 

1902.30-190l.30 

2 

8.5-  Ul 

in 

1551-1551.30 

1- 

21*  -  38 

in 

1905.15-1909.1*5 

2+ 

7.6-  ui 

III 

1559.30-1559.1*5 

1- 

25  -  38 

26 

in 

lUl5.15-lla5.30 

1 

25  -  Ul 

in 

170l*-170l*.30 

1- 

21*  -  38 

ni 

1U2U.30-1U25.15 

1 

26  -  Ul 

in 

1737.1*5-1738.15 

1- 

21*  -  ia 

in 

1615.15-1615.U5 

1 

31  -  Ul 

m 

171*1.30-171*2 

1 

21*  -  la 

m 

I615.u5-16l6.15 

1- 

31  -  Ul 

in 

1801.15-1801.30 

1- 

25  -  ia 

29 

in 

1606.30-1607 

1 

22  -  ia 

in 

1916.30-1917 

1 

23  -  39 

30 

ni 

13U2-13U2.30 

1 

23  -  ia 

in 

191*2-191*2.15 

1 

25  -  ia 

in 

1507.U5-1508.30 

1- 

21  -  Ul 

in 

191*7.1*5-191*8 

1 

26  -  32 

in 

1508.30-1509.30 

1+ 

16.5-ia 

in 

2113.30-2111* 

1 

20  -  ia 

in 

1537.30-15U0 

1 

21  -  38 

ni 

2n  9-2119.30 

1 

21*  -  1a 

in 

1605.30-1606.15 

1 

16.5-ia 

in 

211*3  .U5-211*l*.  15 

1- 

27-1 a 

in 

1707.30-1708 

1 

22  -  Ul 

ni 

211*9.15-211*9.1*5 

1 

22  -  ia 

m 

171U.15-171U.U5 

1- 

2U  -  3U 

in 

2150.1*5-2151.15 

1- 

22  -  ia 

in 

1758-1759.15 

1 

2U  -  Ul 

in 

2208-2208.30 

1 

20  -  ia 

ni 

1825.15-1826 

1+ 

22  -  Ul 

in 

2216.1*5-2219.15 

1- 

21  -  38 

in 

1833.1*5-1835 

2 

7.6-  Ul 

in 

2227-2227.30 

1+ 

21  -  ia 

in 

1936.30-1937.15 

2 

11  -  Ul 

in 

2230-2230.15 

1- 

25  -  ia 

in 

1937.15-1938.30 

2 

n  w  Ui 

in 

2259.15-2259.30 

1- 

33  -  ia 

m 

1939.30-19U0.15 

1 

12  -  Ui 

in 

2309-2309.30 

1 

30  -  ia 

in 

19U0.15-19U1 

1+ 

12.-  ui 

21* c 

in 

151*1.1*5-151*2 

1- 

21*  -  ia 

in 

205l.U5-2053.l5 

2 

13  -  Ul 

HI 

1550.30-1550.1*5 

1+ 

23  -  ia 

in 

2130.30-2131.30 

2 

13  -  Ul 

m 

1555.30-1555.1*5 

1- 

25  -  ia 

in 

213U. 15-2135 

1+ 

13  -  Ul 

in 

I603.15-l603.l5 

1 

20  -  ia 

in 

22U7.15-22U8 

1+ 

22  -  Ul 

in 

1612-1612.30 

1 

20  -  ia 

ni 

22U8.15-22U9 

1+ 

22  -  Ul 

m 

1615.15-1616 

1+ 

23  -  ia 

in 

22U9-22U9.30 

2 

21  -  Ul 

in 

1638.1*5-1639 

1- 

25  -  1a 

ni 

2250.30-2251.15 

1- 

2U  -  Ul 

in 

1639.30-161*0 

1 

25  -  ia 

ni 

2251.30-2252 

1 

2U  -  Ul 

in 

1653 .30-1651*. 30 

1+ 

26  -  ia 

ni 

23U1.30-23U2.15 

1 

28  -  Ul 

in 

1832.15-1832.1*5 

1+ 

21*  -  ia 

in 

2U58.15-2U58.U5 

1- 

25  -  33 

in 

1837. 15-1837 .15 

1 

22  -  ia 

in 

2U59-2U59.30 

1 

25  -  33 

in 

1937.30-1938 

1 

21  -  la 

in 

2500-2500.15 

1 

25  -  32 

in 

1939-1939.30 

1 

22  -  ia 

31 

in 

1639.30-1639.u5 

1- 

22  -  37 

in 

2016.1*5-2017 

1 

25  -  ia 

in 

16U7.30-1650.U5 

2 

12  -  Ul 

in 

2023.30-2021* 

1 

27  -  ia 

ni 

20U5.15-20U6.30 

1+ 

1U.5-U1 

in 

2031*  .15-2031*  .1*5 

1 

21*  -  ia 

in 

20U6.30-20U6.U5 

1 

2U  -  Ul 

in 

2057.1*5-2058 

1 

21  -  ia 

ni 

20U7-20U8.30 

1+ 

23  -  Ul 

in 

2113.1*5-2in*.l5 

1 

21  -  38 

m 

232U.30-2325 

1 

2U  -  Ul 

in 

2133-2131* 

2 

21  -  ia 

in 

2UUO.U5-2UU2 

2 

23  -  Ul 

m 

2l*l*U. 30-214*6 

2 

2U  -  Ul 

COMMERCE  •  •TAMCAJtM  -  tSULMa 


many  faint  type  Ill's  not  reported 


SOLAR  RADIO  EMISSION  SPECTROH  ELIOGRAMS 


IVh 


OLAR  RADIO  EMISSION  SPECTROH  ELIOGR  AMS 


SOLAR  RADIO  EMISSION  SPECTROH  ELIOGRAMS 
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CONTOUR  BRIGHTNESS  UNIT  =  59,000 


Va 


COSMIC  RAY  INDICES 

Climax  Neutron  Monitor 
IGC  STATION  B  305 

FEBRUARY  1962 


Feb. 

1962 

Daily 
ave  rage 
counts/hr .* 

Feb. 

1962 

Daily 
average 
counts/hr .* 

1 

3103.7 

15 

3072.0 

2 

3102.1 

16 

3076.0 

3 

3112.6 

17 

3095.6 

4 

3109.4 

18 

3087.4 

5 

3017.1 

19 

3086.1 

6 

3019. 7 

20 

3099.9 

7 

3029.4 

21 

3115.2 

8 

3035.9 

22 

3091.9 

9 

3031.5 

23 

3064.4 

10 

3010.9 

24 

3055.7 

11 

3029.  1 

25 

3058.2 

12 

3081.7 

26 

3029.3 

13 

3080.6 

27 

3024.5 

14 

3079.2 

28 

3012.5 

COMMERCE  -  STANDARDS  -  BOULDER 

^Scaling  Factor  128 


COSMIC  RAY  INDICES 
(Pressure  Corrected  Hourly  Totals) 


Vb 


Via 


GEOMAGNETIC  ACTIVITY  INDICES 
FEBRUARY  1962 


Feb. 

1962 

C 

Values 

Kp 

Sura 

Ap 

Final 

Selected 

Days 

Three  hour  Gr.  interval 

1  2  3  4  5678 

1 

0 

.0 

0o 

0+ 

Oo 

Oo 

0+ 

0+ 

0+ 

1- 

2o 

1 

Five 

2 

0 

1 

3- 

lo 

lo 

0+ 

0+ 

0+ 

1+ 

1+ 

8+ 

4 

Quiet 

3 

0 

1 

lo 

1+ 

1+ 

0+ 

1- 

2- 

lo 

1- 

80 

4 

4 

1 

4 

1+ 

2- 

2- 

3+ 

5o 

4+ 

4- 

4- 

25- 

20 

1 

5 

0 

4 

3- 

3o 

0+ 

1- 

2- 

2- 

1+ 

1+ 

13- 

7 

8 

10 

6 

0 

4 

0+ 

lo 

1- 

lo 

1- 

1- 

2- 

4- 

10- 

6 

19 

7 

1 

1 

4+ 

3+ 

4- 

4o 

3+ 

4o 

3- 

lo 

26+ 

20 

28 

8 

0 

1 

Oo 

1- 

1- 

2- 

2- 

1- 

0+ 

1- 

6+ 

3 

9 

0 

1 

3o 

lo 

lo 

lo 

2o 

1- 

1- 

lo 

10+ 

6 

10 

0 

0 

2- 

1- 

0+ 

0+ 

lo 

0+ 

1- 

Oo 

5o 

3 

11 

0 

9 

2o 

lo 

0+ 

3- 

3- 

2- 

4o 

4+ 

19- 

13 

Five 

12 

1 

0 

5+ 

3- 

3o 

3- 

2o 

3- 

4o 

4- 

26o 

20 

Disturbed 

13 

0 

9 

2+ 

3+ 

2- 

3+ 

3- 

3- 

2+ 

4- 

22o 

13 

14 

0. 

9 

4- 

3o 

2o 

2- 

2- 

2+ 

4- 

4+ 

22+ 

15 

4 

15 

0 

9 

2o 

3+ 

2- 

2o 

lo 

4- 

4o 

2o 

20- 

12 

7 

16 

12 

1. 

5 

2+ 

3o 

3o 

6- 

5o 

5+ 

5o 

5o 

34+ 

28 

16 

17 

0. 

8 

4o 

3+ 

4+ 

3o 

1+ 

1+ 

2+ 

1+ 

21o 

14 

26 

18 

0. 

4 

0+ 

1- 

1+ 

2o 

1- 

lo 

3+ 

2- 

llo 

6 

19 

0. 

0 

Oo 

1- 

2- 

1+ 

1+ 

0+ 

Oo 

0+ 

6- 

3 

20 

0. 

0 

Oo 

Oo 

1+ 

1+ 

2- 

0+ 

0+ 

1+ 

6+ 

3 

21 

0. 

4 

0+ 

Oo 

2o 

lo 

3o 

3+ 

2o 

1+ 

13o 

7 

Ten 

22 

0. 

8 

4- 

3+ 

3- 

3+ 

3+ 

3- 

lo 

1- 

21- 

13 

Quiet 

23 

0. 

6 

lo 

3o 

lo 

3o 

3+ 

3o 

lo 

2o 

17+ 

10 

24 

0. 

6 

lo 

2+ 

2+ 

2+ 

2+ 

2+ 

3o 

1+ 

17o 

9 

1 

25 

0. 

5 

lo 

1+ 

2o 

1- 

2- 

2- 

3o 

3o 

14+ 

8 

2 

26 

1. 

2 

3o 

1+ 

1+ 

2+ 

3+ 

5- 

4o 

3+ 

23+ 

17 

3 

6 

27 

1. 

0 

3o 

3- 

3- 

4- 

4o 

3+ 

3o 

1- 

23o 

17 

8 

28 

0. 

0 

Oo 

Oo 

2- 

1+ 

lo 

1- 

0+ 

Oo 

5o 

2 

9 

10 

19 

20 

28 

Mean; 

0. 

58 

Mean: 

10 

COMMERCE 


STANDARDS 


BOULDER 


COMMERCE  -  STANDARDS  -  BOULDER 


CRPL  RADIO  PROPAGATION  QUALITY  FIGURES  AND  FORECASTS 

FEBRUARY  1962 


Vila 


a  &  w  i 

I 


§  2 
£  « 


eg  cm  CM  cm  eg  id  . 


I  m  eg  eg  eg  4-  m  , 


cm  cm  cm  CM  eg  CO  rOO 


l  CM  CM  CM  O  O  m  H 


M3  M3  M3  M3  M3  id  id  id  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  MD  M3  M3 


M3  M3  M3  M3  M3  id  id  id  M3  M3  M3  M)  M3  M3  M)  M3  M)  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3  M3 


M3  P-  M3  M3  4  M3  M3  M3  P~  M3  M3  M3  M3  M3  M3  id  M3  M3  I  M3  M3  M3  M3  M3  C-  M3  M3  M3 


M3  M)  iA  in  in  M3  id  M3  M3  M3  M3  id  M3  M3  4  4  M3  M3  M3  M3  M3  M3  M3  M3  P~  M3  M3 

M3  M3  id  id  id  id  id  id  id  M3  P~  id  id  M3  M3  M3  4  M3  M3  P~  M3  M3  M3  M3  M3  M3  M3  M3 


sO  id  M3  4  id  M3  C-  M3  C-  C-  id  M3  M3  M3  P~  4  id  M3  M3  P~  M3  M3  M3  P-  M3  id  M3 

M3  P-  M3  M3  4  M3  M3  id  M3  id  M3  M3  M3  M3  id  4  M3  M3  P—  M3  M3  M3  id  iO  P*  M3  M3  M3 


8  5 


4  eg  eg  eg  *— 4  *— i  o  mm  eg  eg  m  4  h  n  o  h  eg  eg  eg  eg  m  m  « 


o  cj  eg  h  4  h  h  eg  m  m  m  eg  mm 


i  m  cm  eg  rH  eg  m  < 


M3  M3  M)  M3  M3  id  id  id  id  M3  M3  M3  M3  M3  id  id  id  M3  M3  M3  M3  id  id  id  M3  M3  M3  M3  O  >— •  O  O  OCMOO 


M3  M3  M3  M3  M3  id  id  id  id  M3  M3  M3  M3  M3  id  id  id  M3  M3  M3  M3  in  id  id  M)  M3  M3  M3 


ON  OO  o  o  o  o  o  ■ 


O  CM  O  O 


M3  id  id  id  id 


M3  M3  M3  id  M3  M3  M3  M3  M3  M3 

M3  M3  M3  M3  P-  M3  id  M3  M3  M3 

id  4  4  id  id  id  id  4  id  4 

id  id  id  id  id  id  id  id  id  id 


M3  id  M3  M3  M3 

P-  M3  M3  M3  M3 
id  4  4  4  4 
M3  id  id  id  4 


id  id  M3  M3  M3  M3  id  M3  P-  P"  M3  M3  M3 

id  M3  M3  P~  M3  P-  P-  P-  P-  P-  P"  M3  M3 

4  m  4  4  4  4  4  id  M3  id  M3  id  4 

4  4  4  id  id  id  id  id  M3  M)  M3  M3  id 


o  o  O  O  +  I  O  I  + 


I  O  +  I  I 


O  I  o  + 


M3  M3  M3  M3  M3  M)  M3  M3  M3  M3  M3  M3  M3  M3  4  M3  M3  M3  P~ 


+  +  I  O  I 
M)  M3  P  P-  P 


+  1  +  01 

4  M3  id  id  id 


O  O  O  I  I 

id  M3  id  M3  id 


+  O  I  I  + 
M3  M3  P  P  M3 


+  I  +  I  I 

m  4  4  id  id 


+  +  +  I  +  +  +  I  I  O 

M3  M3  M3P-  M3  id  M)  P  P  P 


II  O  I  o 

Id  4  4  4  4 


0  0  +  01 

4  m  m  4  4 


l  I  I  +  + 

P  M3  P~  M3  M3 


O  +  I  +  I 
id  id  M)  id  M) 


+  I  + 


i  eg  m  4  id 


CO  O'  O  O  O  o  o 
COOOO  oooo 
M)  o  1 — 1  o  co  ' — i  o 

(3  CO  O  O  CO  4  O  O 


Ph  W  D  In  a-  W  D  [u 


(  )  Represent  disturbed  values 

All  times  are  Universal  Time  (U.T.) 


quality  quality  quality 
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ALERT  PERIODS  AND  SPECIAL  WORLD  INTERVALS 


INTERNATIONAL  WORLD  DAY  SERVICE 


MARCH  1962 


Issued 
March  1962 
Day/Time  U.T. 

Advance  Geophysical  Alert 

No. 

World-Wide  Geophysical  Alert 

Special  World  Intervals 

01/1710 

McMath,  Solar  Flare,  Two  Plus  01/1640Z 

02/1600 

162 

Start  (Predicted) 

03/1600 

163 

Finish  (Predicted) 

06/1600 

164 

Magnetic  Storm,  06/02XXZ 

13/1855 

Climax  Solar  Flare,  One  Plus,  13/1502Z 

23/0320 

Sac  Peak,  Solar  Flare,  Two,  22/2235Z 

25/1730 

Sac  Peak,  Solar  Flare,  Two,  25/1406Z 

31/1735 

Lockheed,  Solar  Flare,  Two  31/1545Z 
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